
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http : //books . google . com/ 



Yeccc 



PUBLIC LI: '• v|; 



ASTCI'.. in.... . 





MA U)l< 0I-. Nc.^.v 
K A 



'^y?^y^// //V/^ '^^6>^a//j0(^'H'/2J. 



THE 



YEAR-BOOK OF FACTS 



nr 



Sbttence anti Srt: 



/ .^ /^ i- 



THB MOST mPOBTANT DISGOYEBIES AND mPBOYElCENTS 
OF THE PAST TSAB; 

nr MKOHAHIOS AND TSl USEFUL ABTS ; KATUBAL PHILOSOPHT ; 

XLBOTBIOITT ; OHSMISTBT ; ZOOLOGY AKD BOTANY ; OIOLOOY 

AND MnrXBALOaY ; MKnOBOLOOY AND ASTBONOKY. 



By JOHN TDIBS, F.aA. 



AVTHOB or "eVBUMRUa OV MnilOB,** *'«MXIIM MOV •»] 



'* It is by efliwti ladi as yoon that the firandatloufl of n 
tt Is bf efforts such as joon that the flUse doads of 
leaiored; and the ftoal result of your toQ and inresl 
viiTaniished tnith.*'~n«Xar( of Cbrft: FroeMtUng$o: 



.^o7>. 




The CUftan Suspension Bridge.- (See p. 88.) 



LONDON: 

LOCKWOOD AND CO., 7, STATIONERS' HALL COURT, 

KDCCCLXY. 



LOHSOVt 
aiTXLL AVB XSWASDS, PXHrrSSS, CE1RM>B-ISBBII». 



MAJOIU^ENERAL EDWABD SABINE, B.A., 

PRXSIDEVT 07 THE BOTAL BOODETT. 

{With a Portrait,) 

Thx subject of this memoir obtained his first commission in the 
Boyal Artillery in 1803, at the age of fifteen. In 1804, he made 
part of the garrison of Gibraltar ; from whence, in 1806, he re- 
turned to England on his appointment to the Horse Artilleiy. 
From 1813 until 1816 he was employed in Canada, where his ser- 
vices on the Niagara frontier, in 1814, prooored him favourable 
mention in the despatches of the Lientenant-General commanding ; 
and for his conduct he was directed by the Master-General of ue 
Ordnance to wear the word *' Niagara" on his dress and appoint- 
ments. In 1818, and again in 1819-1820, we find him in the 
capacity of Astronomer— an appointment he obtained through the 
recommendation of the President and Council of the Bo]^ So- 
ciety — accompanying the first two Arctic Expeditions, under 
Captain Koss and Captain Parry, to ascertain the existence of a 
North-West Passage. He was next, in 1821, 1822, and 1828, 
employed in H.M. ships Phetua/nJt and Oriper (placed at his 
direction for that purpose by the Admiralty), in conducting a 
series of pendulum experiments for determining the figure of the 
earth, at or near the Equator^ on the coasts of Africa and Ame- 
nca ; and in Greenland, Spitsbergen, and Norway. The account 
of these experiments, and of a series of magnetic observations and 
other physical researches made by him in the course of these 
voyages, was published in 1825 by H.M. Grovemment. 

In the same year he was associated with Sir John Herschel in 
determining the difference of meridians of the Royal Observatories 
of Greenwich and Paris, by rocket-signals, in conjunction with 
two French commissioners appointed by the French Minister of 
War ; and in 1827 and 1828, at the request of the President and 
Council of the Boyal Society, in determining the length of the 
seconds pedulum in the Observatories of Paris and Altona. In 
1828 he was appointed one of the Secretaries of the Royal Society, 
which office he held until ordered to join his regiment in Ireland 
in 1830, at the tune of the tithe agitation. The years 1830 to 
1837 were passed partly with his regiment, and partly on the 
General Staff of the Army ; since which latter date, with a brief 
interval of militaiy service at Woolwich in 1840-1841, he has been 
engaged in scientifie pursuits, and has been at different periods 
Foreign Secretary, Vice-President, and Treasurer of the Royal 
Society, and General Secretary and President of the British Asso- 
ciation for the Advancement of Science. He has been elected 
also a member, either honorary or corresponding, of many of the 
scientific sodeties in Europe and America, and in 1857 was named 
one of the thirty foreign members of the Prussian Order of Merit 
in Science and Literature. In 1821 he received the Copley MadaL 
of the Boyal Sodety; in 1826, the Lalande Medal oi ^«\ia\:\\2q\a 
a2 
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of France ; and in 1849, the Boyal Medal of the Royal Society^ 
In 1840 he wasoBtrusted by H.M. Government with the- direction* 
and superintendence of the British Colonial Magnetic Observatories, 
and with the co-ordination and publication of their results ; and 
also of those of the various magnetic surveys, by sea and land, 
by naval and military officers. In this capacity he has published, 
under the authority of H.M. Government, eleven quarto voliune^ 
comprising the results of the Magnetical and Meteorological Ob- 
servatories, and ten Memoirs in the PhUosophicdl TranmctionSy 
containing the results of magnetic surveys by sea and land. These 
works are still in progress. Nearly forty memoirs have been con- 
tributed by General &ibine to the Philosophical Transactions, and 
eight principal and many minor reports to the volumes of the 
British Association. 

In November, 1861, on the resignation of Sir Benjamin Brodie, 
General Sabine was chosen President of the Boyal Society, and 
was re-elected to the same honourable position at the Anniversary 
Meetings of 1862, 1863, and 1864. We subjoin Gen. Sabine*s abW 
Keport made at the Anniversary Meeting in the latter year : — 

THE BOTAL SOOIETT. 

General Sabine opened with a few particulars concerning th& 
great Scientific CaUJogoe, which hold out a prospect of the com- 
pletion of that important undertaking. The list of Tramactions 
and JouTTicds catalogued and to be catalogued has been largely 
Increased by correspondence with academies, societies, and learned 
individuals in all parts of Europe and in America ; the numbers 
of titles of papers already copied exceeds 180,000 ; and offers of 
assistance have been received from abroad. 

A manuscript catalogue in eighty-two volumes, with more to 
follow, containing the titles of the several works in chronological 
order, is placed for use in the Boyal Societv's Libraiy. The next 
step will be a printed catalogue of the whole number of titles, ar- 
ranged alphabetically according to authors' names, accompanied 
by an alphabetical index of subjects. 

By the time the copying and the alphabetical index are complete^ 
the Boyal Society wm have expended nearly 20002. on this im- 
portant work. The printing and publishing wiU of course involve 
a further expenditure ; and on this point General Sabine stated 
that, after a full consideration of the different modes in which tho 
publication might be effected, the Council of the Boyal Society 
decided that the manuscript should in the first instance be offered 
to her Majesty's Government, to be printed at the public charge, 
at her Majesty's Stationery-office, or otherwise, as might o% 
deemed expedient ; and that a certain number of copies should be 
presented to scientific institutions at home and abroad, in the name 
-^f the British Government and of the Boyal Society ; the re- 
inder of the impression being offered for sale at the cost of paper 
I printing only, and the proceeds applied towards the discharge 
ie expense iDCttrred in the printing, no pecuniary return being 
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leoked for on the part of the society. In accordance with this 
decision, the subiect bad been brought under the conaideration of 
Govemmenty and, as it happened, the official answer was received 
jui boar or two before the deUveir of the address. As antioipatedy 
St was favourable. The Lords of Ihe Treasury dedare themselves 
ready to print the catalogue at the public cost, under the authority 
of the Boyal Society. A national character will thus be imparted 
to the great scientific catalogue which, from all we hear concern- 
ing it, it well deserves. 

In his previous year's address, General Sabine made some re- 
marks on the expediency of combining pendulum experiments 
with the astronomical andgeodesical operations about to be under- 
taken in the survey of the great arc of the meridian in In&ia. Since 
then correspondence on the subject has taken place with the 
Secretary of State for India, who sanctioned the proposal ; and 
Colonel Walker, superintendent of the Indian trigonometrical 
survey, has been authorised to carry out the experiments. The 
Koval Society, being in possession of pendulums and a clock which 
had previously been employed in similar work, were applied to for 
a loan of the instruments, which they granted. A vacuum appa- 
ratus, in which the pendulums will be swung at all the stations, 
has been set up in the Observatory at Kew, where Capt. Basevi, 
B.E., during some weeks made himself practically acquainted 
with the instruments and commenced a series of base observations. 
These will be completed early in the year 1865, when the pendu- 
lums with the clock and vacuum apparatus will be packed and 
despatched to India. On the close of the operations in that 
country, the instruments will be returned and set up in the same 
place at Kew, and undergo verification. And referring to these 
preliminaries General Sabine says, '"We may not unreasonably 
anticipate that such experiments may henceforward be regarded 
•as an appropriate accompaniment to the measure of arcs in all 
parts of the globe." It appears, too, that the science of terrestrial 
magnetism to which, as is well known, Greneral Sabine has espe- 
<aaiUy devoted himself, is to be promoted by the survey, for dix«o- 
tions have been given that instruments shall be provided for de- 
termining the ^Molute values of the three magnetic elements at 
ihe Indian stations. 

In connexion with this subject, General Sabine mentioned 
several remarkable phenomena brought to liffht by the latest of 
his own researches, namely, the di£Eerence of direction observed 
in disturbances of tiie magnetic declination at stations in England, 
and others in dmilar latitudes in Eastern Asia. The days and hours 
atwh^ch the phenomena occur are, with sHght exception, the same, 
and the movements are simultaneous, in both localities ; but the 
Erection of the magnet indicating the disturbance is directiy the 
reverse in Eastern Siberia of the direction in England. On this, 
General Sabine remarks, '*I attach, of course^ far more import- 
ance to the fact itself than to the hypothesis which guided me to 
Its anticjpaiaaz^ and tbenoe to its discovery ; atVH «ii Vy^^osA 
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which has led to the knowledge of a fact of so much theoretical 
importance entitles itself to some consideration ; while no one can 
doubt that a knowledge of the fact itself strengtiiens the desire for 
the multiplication of stations in distant parts of the globe, at which 
these phenomena are systematically observed/' An instalment of 
the desire here intimated may be regarded as satisfied, for magnetic 
observatories, equipped with instruments similar to those in ufl& 
at Kew, and supported by colonial fund% are to be established at 
Melbourne and Mauritius. 

The other topics of the address are. Sir John Herschel's ** Cata* 
logue of Nebu& ;** Mr. Huggins's and Dr. Miller's papers, " On 
Spectra of some of the Fixed Stars ;*^ and Mr. Huggins-s, ** On 
Spectra of the Nebulsa.'* Mr. Huggins's experimental conclusion 
as to the saseous nature of the nebulae he has examined will b& 
particularly interesting to the advocates of the nebular hypothesis r 
aquestion which a few years ago occanoned much excitement among 
astrobomers. The facts appear to be against those who contend 
that all the nebulae could be resolved into stars, or stellar poin^^ 
with sufficiently powerful telescopes. 

One other subject remains to be noticed. General Sabine 
mentioned that the Swedish Expedition to Spitzbergen has re- 
turned from the second year of a survey, preliminary to the mea« 
Burement of an arc of the meridian ; and no doubt is now enter* 
tained of the practicability of the measurement of an arc of at least 
three degrees, with a possibility of further extension. The report 
upon this preliminary survey is to be published in the course of the* 
winter ; and the summer of 1865< is looked forward to for the com- 
mencement of the arc itself. 

The proceedings terminated, as usual, with the delivery of the 
medals, election of Council and officers, and the annivetsary 
dinner. 

The Koyal Society have this year (1864) confined the award of 
their medslls to members of their own body. Mr. Charles Darwin, 
who some years ago had a Boyal Medal, has now been selected for 
the Copley Medal, in recognition chiefly of his long and eminent 
researches in geology, zoology, and physiological botany. The 
subjects were ably set forth on the presentation of the medal, and 
tiie Origin of Species was not passed without comment. As soma 
of our readers may be curious to know what General Sabine said 
on this much-debated work, we qjiote his own words: *'A1<- 
though," he said, ''(pinions may be divided or undecided with 
respect to its merits in some particulars, all will allow that it con- 
tuns a mass of observation bearing upon the habits, structure, 
affinities, and distribution of animals, perhaps unrivaJled for in- 
terest, minuteness, and patience of observation. Some among us 
may perhaps incline to accept the theory indicated by the titie of 
this work, while others may perhaps incline to refuse, or at least 
to remit it to a future time, when increased knowledge shall affi>rd 
stronger grounds for its ultimate acceptance or rejection. Speak- 
^geDGOLlly aad coiiectiyelyy. we hare not included it in our 
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award. This on the one band : on the oUier, I beHeTe ibat» both 
eoUeotitbl^ and indiyidually, we agree in rmrdmff eyerj real 
Jumd-JkU mqoiiy into the tratha of nature ai m itielf euentiallj 
legitimate ; and we aleo know that in tiie histoiy of aoience it has 
happened more than onoe that hypotheses or theories, whioh haTO 
afterwards been foond tme or nntme, bung entertained by men of 
powerfiil minds, have stimulated them to explore new paths of re- 
searchy from which, to whatever issne they may ultimately haT6 
condacted, the explorer has meanwhile brought back rich and fresh 
spoils of kiiowledffe." 

The Boyal Medals were awarded to Mr. J. Lookhart ClariLO and 
Mr. Warren De La Rne. Mr. Clarke's investigations have long^ 
been known among the best physiologists ; wey comprise re- 
searches on the intimate structure of &e spinal cord and brain« 
and on the development of the spinal cord. Mr. Clarke, instead 
of using opaque sections of the parts to be examined, devised a- 
process for rendering them transparent, whereby it became possible 
to trace the finer aid more intimate arrangement ; and this method 
has not only, in his own hands, proved fraitful in valuable results, 
but, having been adopted by his fellow-labourers in the same pur* 
suit, has been most influential on the general progress of the 
inquiry. 

Mr. De La Rue's title to a Royal Medal is, "his observationa 
on the total eclipse of the sun in 1860, and for his improvements in 
astronomical photography.*' In what wav photo^phy can be 
employed in the former subject can best be seen m uie Philoi(h 
pkuMl TramaeHom for 1862 : the series of cobured plates there 
published are the best record ever yet produced of the physical 
phenomena of a solar eclipse. And what can be accomplished by 
photography in the obseiration and delineation of other celestial 
objects has been demonstrated by Mr. De La Rue with success. 
As General Sabine observed, *'lSo one who has not seen Mr. De 
La Rue's pictures of the moon can form an idea of thttr exquisite 
sharpness and beauty of definition ; a result due to his employ- 
m«it of a reflecting telescope of exquisite defining power, the uargp 
mirror of which was figured by his own hands, and by peculiar 
madiinery of his own contrivance.'* To him is mainl^r due the 
construction of the photo-heliograph in use at Kew, which is re- 
garded as a model instrument in talong instantaneous sun-pictures ; 
and as he has fully described in print his processes and instru- 
ments, he ''has thus deepened the feelings of obligation towards 
him by giving others the benefit of his long experience in the 
art." 

Professor TyndaU's researdies on the absorption and radiation 
, of heat by gases and vapours, in wluoh he has been engaged for 
some years, have met witn such ample recognition all over £urope, 
the account of them having been translated into French, and are 
so important in themselves, that it was quite natural to expect 
for him the prize founded by Count Ruxnford for researches in. 

' "i and heat. Among the conclusiona £rom \]ki«M tovoiVA vn% 
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that the absorption of radiant heat by our atmosphere is mainly 
due to its aqueous vapour ; that gases, when heated, radiate heat 
in an order correspon£ng to that of their absorption ; and that the 
opacity of a Bubstance with respeot to radiant heat from a source 
of comparatively low temperature increases with the chemical com- 
plexity of its molecule. Beferring to this latter fitct^ General 
Sabine observed, *^ Whatever may be thought of our ability to 
explain the law in the present state of our knowledge respecting 
the molecular consitution of bodies, the law itself is, in any case, 
highly remarkable.** — Abridged from (he Report in the Athmcmm. 

We cannot better conclude our outline of the eminent public 
services of General Sabine than by recording the support which he 
proffered at the meeting of the Boyal Geographical Society, on 
January 24, 1865, in aid of Capt. Sherard Osbom's "Project 
of an Expedition to Beach the North Pole, and Examine the Polar 
Jlegions. * Upon this occasion General Sabine said, he most 
heartily concurred in the scheme proposed by Capt. Sherard 
Osbom. H agreed with that gallant officer that it was of great 
importance to give to naval officers opportunities of enterprise in 
times of peace, and he knew of bo better field than that offered 
by Arctic exploration. Many of our most distinguished naval 
men had been trained in that school. There was no period at 
which the Expedition could be so efficiently carried out as the 
present, when so many officers trained in Arctic exploration were 
still among us, and willing to join in the enterprise; among 
whom was Sir Leopold M'CUntock, who, he understood, was ready 
to give up the command of one of the finest frigates in the service 
to conduct this expedition. On the part of the Boyal Society, he 
might say there was no lack of objects of the highest importence 
to science which they could suggest as requiring investigation by 
such an expedition, and he was sure that that society would give 
its most cordial assistance in preparing the scientific arrangements. 
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OOICFBBSSED AIB AND HIOH-PSS8SX7ItX BnAM-SlTOIirE. 

Mb. H, James, C.E., has invented a Compreased Air and Hi^h* 
Pressure Steam-Engine, for the eoonomio production of motive 
power, which i^ exjMcted to cause a complete revolution in the 
yroAdDe of all kinds of machinery. The editor of the Mwmg 
JoutfuU, in recording this invention, remarks how singular it would 
be should it so happen that the very same individujd who granted 
to the late Greoige Stephenson the liberty of adopting his invention 
of the introduction of tubes into the boilers of ms locomotive 
engines, as shown by an agreement between the parties, dated 
Se^ 1, 1821, to render them suitable for the traction of passenger 
caniages, for which purpose at that period they were perfectly 
useless, for want of the requisite power, should now, after the 
hffpBe of 44 years^ be again suffeesting improvements in engines 
which are likely to produce a stifi greater revolution than before ; 
the present invention la applicable to every purpose where power 
is reqiured, at a cost so insignificant as to eclipse everything at pre- 
sent known, in which the combustion of fuel constitutes the active 
agent for its production. The invention, says the Mining Journal, 
consists in the peculiar construction and mode of working engines 
by the expansive force of highly compressed air, when heated by, 
and in conjunction with, steam of still greater pressure ; such 
compressed air being produced and the high-pressure steam intro- 
duced into the cylinders of the engines at every revolution. The 
engines are very similar in appearance, and in Iheir mode of action, 
to that of open-topped cylinder, single-stroke steam-engines, only 
that their cranks are made of double, or even more than double, 
their ordinary throw or lengths, to admit of the working pistons 
within them being project^ by the force of the air and steam 
through suitable guides to any advisable distance beyond the mouths 
of the open-topped cylinders ; with the double object of allowing 
the firee escape of the air and steam after having actuated these 
pistons by their expansive force in one direction, and for admitting 
fresh atmospheric air into the cylinders. The air is compressed by 
the return strokes of the pistons into vessels attached to the 
cylinders, or into lengthened portions of the cylinders themselves, 
beyond the mov^nents of the^pistons ; and these, during their ter- 
mmai action upon the air, impinge upon or strike the tail ends of 
inlet valves, situated in the closed ends of the cylindera or voBa&la 
jsst memtaone^ for the purpoae of admitting big\i-pTea«Qx« ^!^J^TSw 
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into the air so oondeDsed ; while the density and pressure of thet 
ur can be regulated to any desired degree by proportioning the 
size of the vessels or lengthened portion of the cylmders to the 
contents of the working cylinders thengselves, for actuating by 
their joint expansive forces the pistons of the engine when twa 
or more cylinders are employed for the working of each engine ; 
or that of a single cylinder-engine if preferred, but in which hitter 
case a powerfoi fly-wheel ^nll be* requisite for equalising the 
motion. 

A small double (sylinder engine has been constructed as abore, for ezperi* 
mental purposes. In its woxkinff a small boiler is employed for suppljing the 
steam for heating the compressed air contained in the oyhnders, in tne mamier 
before described, which is also of Mr. James's invention, and constructed upon 
the cellular principle, which gives it enormous strength, being capable of sus- 
taining a cold-water pressure of 15 tons upon the kquare inch ; and occupying 
independent of briclnraark and furnace, a space of only 18 in. square by 6 in. 
deep ; the working pressure ranging from 300 lb. to 460 lb. per inch ; and 
that of the compressed air, previous to being heated, 200 lb. per inch ; the 
revolutions of the engine 400 per minute; and the power, as mdioated by a 
friction dynometer, 102,488 lb. raised 1 foot bis^ per minute, or upwards of 
three horse-power, at an expenditure of foel of 10 lb. per hour, or 3 lb. ]^ 
hour for each horse-power. Now, taking into consideration the excessive 
friction of this mgine, arising from the spnneing of a wooden frame to which 
it was temporarily attached, and with cylinders so untrue that the pistons 
would not compress the air within them, except when runninjg; at a very high 
velocity, there can be but little doubt— at all events, such is Mr. James's 
opinion— that when higher pressures are employed, with improved machinery 
upon a larger scale, the rael may be reduced to 1 lb. per horse-power 
per hour, or even less. Now, supposing his opinion is correct, that it can be 
so reduced ^ 1 lb. of fuel, and the weight and space occupied by the engine 
itself proportionably decreased— which he states will be the case— the value 
of the invention to the pubUc can only be estimated at millions per annum* 
and the most distant probability of such a consummation ought to ensure the 
utmost efforts for its development. 

As regards the action of the compressed air and steam upon this 
small engine, as evidenced by the dSect produced by it, the elastic 
force of t|ie former appears to be so intensified by the heat of the 
latter, that it can only be compared to that of gunpowder, the 
engine-cylinders to small cannon, and the pistons to that of the 
balls, projected at the rate of 800 per minute. The reports pro* 
duced oy the air and steam when allowed' to escape suddenly into 
the atmosphere (which is not permitted in practice, as the noise 
would be objectionable), are precisely similar to those produced by 
the rapid discharge of small cannon or musketry. 

It is considered that this very simple but important invention 
will result in the superseding of the present steam-engine on 
account of its cheapness, portability, and economy, and that it 
will be found applicable to many novel purposes, for whidi 
the present engine is much too unwieldy, cumbersome, and 
expensive. 

LONDON PIBSB IH 1&64. 

^^^ number of Firea during the year l%ft4 qxc«^^ ^^oa^ cJl 
^aepreviona year by SB, and, compared 'witVi tV« tt^«w^ ol wxjStw 
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casDjJtifiB for the last 31 yean, the inoroMe u 648. The toferanoe 
dmwn by Captain Shaw is that our firei hioreaae in an nndne 
litio to the increase in the number of hoiuea and population. 
Tfaii% in a period of 25 yean, the population of London has in- 
ereased at the rate of 55 per cent. Mid homea at 47 per cent. But 
the annual number of fires in the same period has more than 
doubled. This is not a pleasing announcement ; but there is a 
gleam of consolation in the fact that the ratio of in cr ea s e seema 
to have reached its limit. The number of London fires used to 
be doubled in eveiy period of 18 years. Since 1840 it has re- 
qmred 22 yean to produce the same increase, ** and at that point 
diey seem for the present to have taken their stand." 

The services of the Fire Brigade^were required, during the past 
year, at 1715 fires. Of these^ 101 were &]se alarms, 127 were 
'^ chimney alarms," and 1487 were "fires" within the offic^ de- 
finition of the accident. But these are again subdinded. The 
cases of total destruction or serious damage were 402 ; the term 
'^ slightly damaged" applies to the larger number of 1085. But 
ihese returns by no means represent the whole of the danger 
London passed through in 1864. There is a '^ usual average" of 
accidents "of which no exact record is kept»" as they were too 
trifling to require the attendance of the firemen. But, as some of 
these smaU &re8 might have been fed into large ones, we suppose 
we ought to coiu^tulate ourselves on having escaped so well, as 
there were no bss than 4000 of them, which we ,are told is the 
^ usualaverage." To these must be added more than 6000^himney8 
on fire, and we have 10,000 cases of this class of accident in the 
year which had no consequences worth special notice. Taking the 
year through, the services of the establishment are called for once 
eveiy five houn. 

The oiganization of the Fire Brigade has been much improved 
within the last few yean. The steam-engine has incontestably 
TOOved its superiori^ over the hand-worked machine. Gaptain 
Shaw states that it is no longer advimble to maintain horses to 
draw the old engines, which might as well be drawn, as they must 
be worked, by £uid. The horse-power should be applied to the 
transpprt of £ght steam machines, and the hand-engine employed 
as auxiliaiy to its modem rivaL The means of communication 
by telegraph with all the docks have been completed, and the 
special lines will soon be extended to the great railways, wharves, 
and warehouses, in which vast quantities of property are depo« 
sited. By the aid of the telegraph the firemen at each station can- 
now be imormed of the locality of a fire with much greater cer- 
tainty than formerly. By means of fixed compasses at each obser- 
vatory, ''cross beanngs are taken from distant points," and the 
result sent to the central station in Watling-street. The exact 
locality is then ascertained by observing on a map tha fti^t «.t 
whieli the Ji'aes converge. The process is '* simpV^ l\i© T«v«n» ^i 
tiist by wMoba.Bbip'B position ia ascertained a.t 8©^:^ wi^ caaiXi^ 
easUyaco^mpbsbedm the three minutes occupied ui XAXxiim^ wiX. 
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«n engine. Captain Shaw also proposes to employ portable tele- 
graphs to communicate between the locality of a fire and the 
nearest station, and between the man at the branch and the man 
■at the engine. This will do away with the confusion produced by 
'' shouti^' the orders. It is important t6 preserve silence at a 
fire, and to keep off the crowd that always flocks to the spectacle. 
The City Police have lately adopted a mode of keeping the mob 
•off by stretched wire ropes. And, as they are not now so much 
^l^loyed to work the engines, they are more under control, and 
the fii^emen act quietly in a space cleared and kept clear for their 
■exertions. — Times, 

For the Report of the London Fires in 1868, see p. 59. 



nrSTITUTIOK' OP CIVIL ENOniEEBS. 
The Council of the Institution of Civil Engineers have awarded 
ike following premiums : — a Telford Medal and the Manby Pre- 
mium, in b<x>ks, to Greorge Henry Phipps, for his paper " On the 
Besistances to Bodies passing Uirough Water," — a Telford Pre- 
mium, in books, to John Baldry Kedman, for his paper, ''On the 
East Coast, between the Thames and the Wash Estuaries," — a 
Telford Medal and a Telford Premium, in books, to William Lloyd, 
for his ''Description of the Santiago and Valparaiso Eailway, duli^ 
South America ; with Bemarks upon Besistances from Curves on 
Bailways, and upon Coal-Burning Locomotives," — a Telford 
Premium, in books, to William Parkes, for his "Description of 
Lighthouses lately erected in the Bed Sea," — ^a Telford Medal to 
M. Pemolet (of Paris) for his paper " On the Means of Utilizing 
the Products of the Distillation of Coal, so as to reduce the Price 
of Coke ; with Descriptions of the Ovens, and of the Best Pro- 
cesses in use in Great Britain and on the Continent, in the 
Manufacture of Coke,'* — a Watt Medal and a Telford Premium, 
in books, to Thomas Sopwith, jun., for his paper " On the 
Actual State of the Works on the Mont Cenis Tunnel Victor 
Emmanuel Bail way, and Description of the Machinery employed," 
— a Watt Medal to William Bridges Adams, for his paper " On 
the Impedimental Friction between Wheel Tires and Bails, with 
Plans for Improvement," — a Watt Medal to James Cross for his 
paper " On the Structure of Locomotive Engines for ascending 
Steep Inclines, especially when in conjunction with Sharp Curves 
on Bailways," — a Telford Premium, in books, to John Mortimer 
Heppel, for his paper *' On the Closing of Beclamation Banks," — 
■a Telford Premium, in books, to Geor^ Bowden Bumell, for his 
paper " On the Machinery employed m sinking Artesian Wells 
on the Continent." 



KAFIEB AND HOFX'0 LONDON SEWAGE SOHXUE. 

The Scheme of Messrs. Napier and Hope, for the utilization of 
tAe JSTorih JJondoD Sewage, consista in the construction of a trunk 
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(xmduit, with two branches, thkvening the whole of Sooth Eoex, 
firom west to east ;^the one bxaneh discharging into the sea on the 
Dengie Flats, the other disduurginff on the Maplin Sands, the 
river Croach lying between the two orandies. 

The total length of the conduits will be about sixty miles ; and 
it is now intended to irrigate the entire district alons their course 
with the sewage, whidi, to a great extent, can be let out of the 
conduit by diiict grayitation on to the lands. Where the lereU 
do not permit this, the sewage will be pumped up into tanks, so 
as to command the higher ground traversed. Thus the whole 
length of the conduit is to be considered, they say, as a reservoir 
from which streams of liquid manure may be discharged on all 
the surrounding lands whenever required. 

At the ends of the two branches the sands are bare at low 
water for from two to three miles wide, and arrangements will be 
made with a company already empowered to embank these flats, 
so as to secure from the sea two large estates, on which the sewage 
can be advantageously applied. It is not intended at the present 
time to advance the sea embankments to the full extent of sands 
uncovered, but only to a perfectly safe and moderate distance^ 
reserving power to extend the enclosures at a future period, so 
that ultimately 20,000 acres can be reclaimed. But even with 
the limited area to be at first enclosed, added to the lands com- 
manded in the course of the conduits, it is expected by the pro* 
jwstoTB that from 60,000 to 80,000 acres will be available on which 
the sewage can be used. 

It has been stated that as much as 7000 or 8000 tons of liquid 
sewage per annum per acre can be used beneficially; but at 
Greydon only 8000 tons per acre produce an excellent result. The 
quantity of the North London sewage will be about 100,000,000 
tons per annum, which, if applied as at Croydon, would require 
33,388 acres of land only. The working of the company will 
probably be to apply on such estates as they may acquire or 
inclose from the sea, the laiger proportion of sewage per acre ;. 
and, on the farms along the course of their line, such modified 
quantities as the different crops and soUs may require, and such as 
the farmers will agree) to.. take. The company claim thus to- 
command a large counixy on which to confer the benefits of cheap 
manure ; a certain outlet on the coast, removed from all but a 
▼ery thin population ; an estate or estates of their own, in the 
most favourable position for the full realization of the value of the 
sewage by a scientific application to special crops ; and, finally, 
they offer to the Metropolitan Board a share in profits which they 
expect will be considerable, and complete relief from risk of claims- 
for damages on account of the discharge of sewage into the 
Thames at Barking. Mr. G. W. Hemans is the engineer.^- 
Builder. 
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LIFE-BOATS FOB SHIPS AND STBAMEBS. 

Mb. Cr. Bell Galloway has read to the British Association a 
paper in which he proposes, in order that any Boat may be lowered 
;at sea without accident, to fit underneath the " thawt," or cross* 
seat, at the end of each boat, a roller ; theloweringropes pass under* 
neath the roller, and, when the boat is required for use, such as 
to save the life of any one who may accidentally &11 from the yards 
or rigging of ships, the men in the watch on deck, as they are 
tenned, have simply to get into the boat, take hold of the lower- 
ing ropes, and so lower the boat and themselves immediately, 
safely, and at once proceed upon their mission of mercy and love 
to save their shipmate; that having been successfully accom- 
plished, the boat is brought alongside, the ship kept a Httle off, 
to prevent damage. The lowering ropes^ still hanging to the 
davits, are taken hold of by the men in the boat, and so passed 
through the block in the ring-bolts fore and aft of the boat, then 
after each rope underneath the roller ; so the eods of the ropes 
4irethen made fast together. So that from the yard-arm or extra 
davit the ordinary tackles may be applied, as the seamen can at 
once be made available to lift the boat from off the sea, and thus 
the boat can be safely lowered, and also again re-hoisted at sea^ 
with the men in the boat, without loss of time or chance of 
Accident. 

Mr. Galloway then described his improvement in giving boats 
more floating power, by affixing underneath the floor of the boat 
air tubes — say vulcanised india-rubber or metallic tubes, to be 
secured to the keelson and the timbers of the boat, and covered 
•over, and thus protected from damage by the floor ; and so soon 
as the boat, from becoming damaged on shipping water by pitdi- 
ing or rolling, or from the spray of the sea, nas any water within 
her, the water then in the boat acts immediately in connexion 
with the air-tubes, and the boat thus maintains her original float- 
ing power. Anotiier part of this invention relates to keeping the 
b(Mbt free from water, and thus preventing her sinking in bad 
weather at sea. This is effected by boring in the bottom of the 
hoa,t two holes, within which is afiixed a valve, and the weight of 
the water in the well of the boat at each end opens this valve as 
the boat rises to the sea, when the water will pass out of her, and 
the pressure of the sea will close the valve as the boat dips or 
plunges by the action of the waves ; thus the boat is kept quite 
dryand free from water. 

The next improvement has reference to extra or external buoyant 
power, by affixing round the top sides of the boat cork or air- 
tubes,. encased, and secured by rope lashing, which acts also as 
life-lines, which a person in the water might get hold of; the 
rope being continued as a loose end to the stem, would be 
useful. Next, as to shore lifp-boats, which often cannot approadi 
the vessel because of the weather, &c. To meet this, Mr. Grallo- 
mtjr jiMsea a AoiaiJ brass gun to the side of the boat, to answer as 
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a ngnal gun in the dark and stormy night, and discharge a plng- 
shot right across a ship or wreck, the boat cannot in time, or 
dares not, approach. To this representatire rope line, which is 
affixed to the boat, and the shot to be fired across the ship by the 
gun, are a£Sxed a few india-mbber rings which represent life-pre- 
servers ; and when the gon has fired the shot across the ship^ the 
men in the ship or wreck will lay hold of the rope, get the life- 
preservers secored to themselves, and thus they can be drawn, 
floating upon the sea, to the boat by the men in the life-boat. 



IBON-CLADS FOB BUSSIA. 

Messrs. C. Mitohell & Co. have constructed for the Bossian 
Government, in the St. Petersburg dockyard, two iron armour- 
|dated vessels, of which the following are the details : — ^The Ne 
<fOf» Menya (Touch me Not), the larger of the two iron-dads, is 
230 ft long, 53 ft. broad, and 27 ft. deep. She is covered from 
stem to stem with armour 5) in. thick at the water-line, and 4} in. 
on the remaining surfiEU^ of the sides, on a backing of teak 12 in. 
in thickness. The armament wiU consist of 20 200-pounder rifled 
steel gnns. The machinery is 450 horse-power, and in addition 
there is an auxiliary eneine for working laxge pumps and driving 
a fan-blast to ventilate tul parts of the vessel. The draught of water 
of the Ne tron Mtnya, when fully equipped for service, and with her 
coals on board, will be 15 ft. The lauochine draught was 9 ft. 9 in., 
the entire armour being on the sides, with the exception of 25 
plates at the bow, and the same number at the stem, which it was 
thought desirable to fix after the vessel should be afloat. A rifle- 
turret similar to the one built on the Warrior is placed on the 
upper deck, is covered with 4^ in. armour, and is provided with 
diEKstrical apparatus to convey the captain's instmotions to the 
gun-deck, Uie engine-room, and the steersman. As the Ne tron 
Menya is destined chiefly for coast defence and for service in the 
Baltic, she will be only lightly rigged. The second iron-clad, 
built by Messrs. Mitchell and Co., is a double-turret vessel named 
the Smertek (Waterspout), and is about the same size and 
tonnage as, but in all other respects a great improvement on, 
the Danish iron turret-ship Bolf Krake, The chief dimensions 
are as follows :— Length 190 ft., breadth 88 ft., and depth 14 ft. 
The draught of water when in fighting trim will be 10 ft. 6 in., the 
armour Ib 4) in. thick, and extends the entire length of the side^ 
and to a depth of 4ft. below the line of flotation. The armament 
is carried in two revolving turrets constracted on Captain G. P. 
Coles's system. These turrets have an internal diameter of 18 ft., 
and are each capable of carrying two large guns ; but being the 
first turrets on Coles's system made in Russia, it is wished that 
eveiy facility should be given to insure a successful result, and in 
this instance but one 800-pounder gun will be placed in each 
turret. Tlie armour on the turrets varies from 6 to 4^ in. in thick- 
ness. The top of the turreta and the surface of \]bfi u^^x ^<q^ 
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are covered with plating one inch thick. The hall is constracted 
with doable bottom and sides, for the parpose of affording safety 
in the event of the cater shell of the vessel being pier^ by a 
shot, or being run into by an enemy. The space between the 
outer and inner bottoms is also divided by transverse bulkheads 
into numerous watertight compartments, each furnished with 
pipes for pumping out in [case of leakage, or for fiUing with 
water to increase the inunersion of the vessel, and thereby 
diminish the surface above water exposed to the enemy's fire. 
The machinery for the Smertck has been manufactured by 
Messrs. Maudslay, Sons, and Field, London, and is of 200 horse- 
power nominal, divided into two distinct pairs of engines, 100 
horse-power each, for the purpose of driving twin or double screws. 
The object of such arrangement is to usefully absorb the entire 
power of the engines, which could not be done so well with one 
screw on so limited a draught of water, also to give the vessel 
incr«Etsed power of manoeuvring while in action. For a like pur- 
pose a balanced rudder has been fitted in the bow of the vessel. 
The Smertck is rigged as a three-masted schooner, the fore and 
main masts being of iron, and constructed on Captain Goles't 
tripod system. &e two vessels were launched on tiie same day. 

THE HBTBOPOLTTAN MAIN DBAINAOE. 

In the Tewr Book of Pacts^ 1864, pp. 101-108, we recorded the 
commencement of the Main Drainage Works, and gave a genwal 
outiine of their stupendous extent. Of the works north of the 
Thames, the Northern High Level Sewer, 9 miles in length, has 
been completed ; and the Northern Outfall Sewer, consisting of 5^ 
miles of double and treble sewers ; the Middle Level Sewer, 12 
miles long, has been completed, or nearly so ; and the Northern 
Outfall B^ervoir, for the storage of sewage. The Northern Low 
Level sewer is, of course, greatly dependent on the progress of 
the Thames Embankment, of which it forms an integral part. 
Already, however, about 5 miles of it have been constructed ; 
whilst of the Western Sewer, over 4 miles have been made. Of 
the works South of the Thames, the Southern High Level Sewer, 
9i miles long, has been completed ; and of the Low Level Sewer, 
nearly 7 miles have been constructed ; as also the Bermondsey 
Branch Sewers ; the Southern Outfall Sewer ; and the works at 
Crossness have been proceeded with. " It is satisfactory to know," 
says the Compamon to the Almcmac, ''that the drainage of a 
luge part of the North, and the whole of the South, side of the 
Thames, or nearly half the sewage of London, is now discharged 
into the Thames at Barking on the North, and Crossness on the 
South, ' so far out of the metropolitan limits, and at such a turn 
of the tide as to carry the obnoxious fluid seawards,' and 
beyond danger of injuring the health of this great city.*' 

For a more comprehensive account^ we refer the reader to the 
Builder of the year 1864, articles at pp. 467, et seq., 486, 521. These 
sareral articles, in part technioal, are popularly descriptive. 
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HEW GUNS. 

Experiments have been made on the shore at Crosby, near Liver- 
pool, with a Urge wrought-iron Gun, made by the Mersey Steel 
and Iron Company for Mr. Mackay, of Liverpool The trials 
were of a preliminary nature, intended to ascertain the general 
capabilities of the weapon, and to test the velocity of cylindrical 
shot of various weights with graduated charges of powder. The 
initial velocity was taken by an electrical apparatus, somewliat 
similar to that used at Shoeburyness. With a projectile weighing 
100 lb. and a charge of 20 lb. of powder, the initial velocity ob- 
tained was 1508 feet per second. Although the wind blew in 
fitful squalls half a gale across the range, several shots went 
through the targets, which were placed at distances of 1000 and 
1500 yards. The weight of the gun is about nine tons, and the 
bore is 8*12 inches diameter. The peculiarity of the system in- 
vented by Mr. Mackay is that the shot are plain cylinders, and 
although the gun is rifled, the projectile has no corresponding 
adaptation. There is, however, a rotation produced quite suffi- 
cient to keep the shot true in its course, as shown by the holes in 
the targets, which were the exact diameter of the shot. 

Since these experiments several important improvements have 
been carried out in the construction of the gun, as regards its 
length of tube. The projectiles are perfectly cyUndrical and 
smooth, admitting of no expansion, and requiring no extraneous 
vrrapping of lead or other material to tit them to the groove of the 
gnn, as in the case of all rifled firearms. The gun is practically a 
smooth-bore piece of ordnance with windage grooves, and from 
that circumstance sustaining no injury whatever from any number 
of times it may be fired ; the shot being simply forced out, rotating 
on its longitudinal axis by the action of the revolving explosive 
gases, which lift it upon the axis of the bore at the initiatory ex- 
plosion of the powder ; thus conferring on it a very high velocity 
and great accuracy of flight, without producing any friction on 
the bore of the gun, the whole of the gases and the shot being dis- 
charged from the muzzle at the same instant. In the experiments 
which have been made with this 12-pounder gun, these peculiari- 
ties have been fully demonstrated. To a very extensive range it 
has been satisfactonly shown that the projectile is propelled with 
wonderful accuracy of aim, as may be readily inferred from the 
following details : — In No. 1 round, with If lb. of powder and at 
an elevation of 14 deg., the first gnize reached 4700 yards ; at 
the same time, in subsequent rounds with a similar charge of 
powder, at 10 deg. of elevation, the average range of five rounds 
was 3845 yards, the maximum being 385d, and the minimum 
3810. Since the experiments above alluded to were carried out, 
a small alteration was made in the gun with a view to increase its 
extent of range. This was found to be an improvement, and, with 
various lengths of projectiles, these results were obtained. With 
U lb. of powder, at an elevation of 10 deg. by quadrant, tbeioWo^Nxxx!^ 
nmges were made;— i^o. I round, first graze 38S0 yaxda •, IS^o. *I^ 
B 
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8850 yards ; No. 3, 3850 yards ; No. 4, 4000 yards ; No. 5, 
4250 yards ; No. 6, 4275 yards. It will be seen from the above 
statement that the Mackay gun and projectiles secure a much 
greater amount of range than the Armstrong 12-pounder, which 
at the same elevation, we find in the Uandhooh for Field Service, 
by Col. Lefroy, date 1862, only attained a range of 3590 yards. 

Mr. Mackay has since tested his new 7-inch Gun on the shore at 
Crosby, where two shots, weighing 12 lb. each, were fired with 
20 lb. of powder. The first shot, at 10 deg. elevation, made its 
first graze at 4,252 yards ; and the second, at 13 J deg., reached 
4700 yards before grazing. On Jan. 7, 1865, Mr. Mackay fired a 
shot 14 in. long, and weighing 116 lb., with 20 lb. of powder, from 
the 7-inch gun, at 25 deg. elevation : the shot was found buried 
in the sand (first graze) at a distance of 7153 yards from tha gun. 
A Gun, stated to be of entirely novel construction, has been 
patented by Major- General Hutchinson. The objects sought to 
be accomplished in the new gun are — first, that it shall weigh 
little more than twenty times, instead of upwards of 800 times, 
the weight of the shot, as is usual ; secondly, that without friction * 
it shall impart rapid rotation to the shot ; thirdly, that the shot 
shall be of the form best adapted for penetrating the air and : 
target ; and, lastly, that it shall leave no vacuum behind it, and j 
not ricochet when it strikes water. The gun is somewhat like a j 
lengthened mortar. The chamber is of the usual cylindrical form, ! 
but only sufficiently long to hold the powder and wadding. It is .J 
at the mouth that the chief peculiarity occurs. The shot is termed 
disc shot. Those used in the first experiment were about the size 
of two very small plates placed against each other, excepting that , 
the edge is sharp. The muzzle of the gun is much enlarged, and 
is formed so as to receive with great exactness the inner half of 
the disc shot. The more accurate the fitting is the less the escape 
of gas and the truer the aim that can be taken. When in plaice 
the outer edge of the shot is flush with the muzzle of the gun. 
The shots weighed 4 lb. 2 oz. The charge of powder 6 oz., being 
1-1 1th part of the weight of the shot, whereas the usual proportion 
. is about one-fourth the weight of the shot. The gun was of nearly 
2001b. weight, double, the inventor said, what it ought to have 
been. The first trial was at the 1000 yards target. The shot 
went in a good direction, and pitched 100 yards beyond the mark. 
The other two experiments were at 13 deg. elevation for range, 
and 4 deg. for aim. In neither case could the position of the sho^ 
when they fell, be observed. The tide was out, and doubtless on 
striking they, from their rotation, buried themselves in the mud. 
The experiments, as far as they went, were considered satisfactoiy. 
When in the gun the shot stands in a vertical position, and rota- 
tion is caused by the axis of the chamber lying above the centre of 
^Ae Bbot, and by a small projection in the InteHoV of the muzzle^ 
Mt the bottom, meeting the edge of the sbot. "Etom V>ci«i ^t))T\.tk«igk 
of tie gun it poBaeesea all the advantages oi »i\>T^<i\i-\o«A«t, %5A 
-OTWD the simpHcity of its constructtoii aiidt\ie^i\.\Xfem^\aX\«R^\\» 
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promises to be both a cheap and easUy-handled weapon. The 
projector may be too sanguine, but he avers that one weighing no 
more than the ordinary 68-pounder will discbarge a 600 lb. disc. 
The carriage is fitted with a number of galvanized India-rubber 
cjliodrical buffers (in contact by their sides, not extremities), 
placed in grooves on the flank of the gun ; these received the re- 
coil. By a simple mechanical arrangement the rebound was re- 
ceived in a similar manner on a series of rings fixed below the gun. 
This disposition of India-rubber rings the inventor prefers to any 
compressors, as they do not make the gun "jump," to use the 
technical expression. — Abridged from the Times, 

BUS8TIKG*0F A MONSTER GUN. 

The Trenton (N. J.) Monitor states that the Monster Gun, cast 
at the Wiard Ordnance Works, has been subjected to so severe a 
test as to cause its almost total destruction. Though of but 15 in. 
calibre, the gun, from its peculiar pattern, was probably the 
bulkiest piece of ordnance ever made in America, being 13 ft. in 
length, over 6 ft. in exterior diameter, and weighing over 46,000 lb. 
The charge was far greater than any ever before attempted, consist- 
ing of 80 lb. of quick burning powder, and an elongated shot of 900 lb. 
weight ; the cartridge was 15 in. in diameter by 154 in length, 
the bail a solid double shot 15 in. by 24. This is more than three 
times the service charge. The gun was fired about dusk, and 
caused an explosion by which many in the city, at the distance of 
two miles, were much alarmed. When the clouds of smoke and 
gravel had subsided, it was found that the gun had been blown to 
fragments, one piece of about 15,000 lb. weight being hurled a 
distance of about 200 ft. 

BUSSIAN ARMOPB-FLATES. 

In April last the first of a series of enormous iron bars, ordered 
to be rolled by the MHlwall Iron Company for the Russian Govern- 
ment for the construction of a powerful iron fort at Cronstadt, 
was rolled most successfully. It is now some years since efforts 
have been made to induce our own and various Governments to 
sanction the adoption of iron instead of granite in important land 
forts ; but it is only recently, and since the construction of the 
Iron-clads have proved the value of the system, that the proposal 
has been entertained. 

In the above experiments, each bar when delivered was to 
weigh six tons, to be 15 inches square, to be tongued and grooved 
in we rolling, and to be perfect in its soundness throughout. The 
furnaces were opened, and the immense mass of metal was drawn 
forth on to an iron truck, heated to a brilliancy that was almost 
blinding in its intense whiteness, and instantly changing the tem- 
perature of the vast factory to a scorching 8u\p\i\iT0\!L&\i^%\.^^\i 
was insupportable. Directly it was out, workmen a\i\©\diTi^ >iJasga 
&ce8 as they best could, swept the impurities irom. \\A ^xxxlwi^, 
mtb long brooms soaked in water, but whicli iiweT\.\ve\ew Yl\.\^'5> 
b2 
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tow, the instant they came in contact with the iron, which was 
sparkling like a gigantic firework. It was then let down the in- 
cline to where the rollers, turned by one of the largest fly-wheels 
in the kingdom — more than 100 tons weight, and nearly 40 ft. in 
diameter — was waiting to crush the mass into its required form. 
This was the critical moment : for an instant or two the rollers 
failed to grip it, but at last they caught it, and the whole 
machinery moved slower, as amid loud cheers from the workmen 
they began to wind it in. As it was slowly crushed through, the 
refuse melted iron was squirted out in showers in all directions, 
and as the mass emerged from the rollers on the other side it lit 
up everything with a bright, lambent flame, said to be caused by 
the pressure to which the bar was subjected. This was only the 
first roll, but it had to be passed through three timesHo reduce it 
to its proper thickness. It was not, however, as in the case of 
ordinary armour-plates, a mere question of reduction, as these bars 
have to be rolled, tongued, and grooved to fit into each other. Thus 
in the rolling they have to overcome all the peculiar difficulties of 
their construction almost in two operations, which must be done 
while the metal is in a half-melted state, or the whole is spoilt. 
The bars, as we have said, are 15 in. square, but each of these 
presents a most difficult section. In the first place, the lower part 
of the bar has a projecting rib, and in the upper part is a groove, 
correspoilding in size with the rib on the lower half, so that the 
projection of one bar may fit into the groove of the one beneath, 
thus making a solid dovetailed wall of iron. Beyond these, also, 
is a rib at the back of the bar, formed to dovetail again into pre- 
lecting masses of iron in the rear supports of the fort, and in the 
process of rolling all these departures from a plane and smooth 
surface have to be formed, and to be formed with so much accuracy 
that each part fits into the other, without the necessity of any 
machine planing of surfaces. To give to the mass of metal the 
required section the rollers of the mill are grooved where the raised 
surface is required, and sunk to produce the projecting ribs. It 
took three rolls before all was finished, and at the completion of each, 
the workmen, who seemed intensely interested in the success of the 
experiment, cheered loudly. The last operation was effected by 
lifting the bar into a bed, so to speak, made between two masses 
of iron, and then passing over it an enormous iron roller, which 
removed the curved form the bar had received in passing through 
the rollers. When the fort is erected in Russia, it is intended to 
test its powers of resistance with a gun throwing a shot of a 
thousand pounds weight, which is in a short time to be cast in 
Prussia for the Imperial Government. — Times. 



GUNNERY KXPEBIMENT8 AT SHOEBURTNESS. 

Important as are the trials of these stupendous weapons, to 
report tbeir details would occupy space far beyond our limits ; and 
we are only able to select a few of tVie more B\.T\Wm^ xesMlta. 
Thus, in the April trials, at the SOO yards, \Xv«»\^\i:Vww\JtLYQ^» 
^i£ve abota into the bull's-eye, aud in £act, cakTria^VtWR^-^ \ VJaa 
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shunt and the breech-loader also shooting well. The extraordinary 
accuracy of this shooting will be appreciated if we explain that 
the bull's-eye is about the size of the crown of a hat. At the 400 
yards, the shunt Armstrong made the best shooting. At 500 
yards the Whitworth made one buirs-eye, the Armstrong guns 
also shooting well, the muzzle-loader having the better diagram, as 
it had again at the 800 yards. At tbe 900 yards range the breech- 
loader made the best target of the three. 

In the Target Practice of this date, the attack began at 1300 
yards, with five rounds solid shot Several shots struck low, and 
only two passed through the targets. On entering the work not a 
man (of the dummies) was found to be hurt, neither was the work 
at all injured. Tbe shunt gun Bred more regularly into the em- 
brasure than either of the other two. The shell practice now 
b^an, the Armstrongs firing the segment shell, and the Whitworth 
the shrapnel shell invented by Colonel Boxer ; all the shells having 
fazes which were both time and percussion, that is, if they missed 
exploding by the time fuze, they burst on contact. Every one 
expected to find the representative gunners much cut about after 
five rounds of these explosive missiles, of which we have had such 
terrific accounts; but on getting into the battery it was found that out 
of the 18 men only one might be considered killed, as the wooden 
shako that did duty for a head was split off, and two others were 
wounded. The whole of this, however, was done by the Arm- 
strong s^^ent shell, from the breech-loader ; not a man was 
touched at the other guns. As to the work itself, it remained very 
little injured indeed, and the marks of fragments upon the targets 
were very few, considering that each shell burst into 72 pieces, 
most of which pieces flew over to seaward. The service segment 
shell, therefore, proved itself tbe most effective missile. It would 
seem from this experiment that rifled shot and shell are not so 
effective against a work of this nature as spherical shot and shell, 
as they pierce the earth and burst harmlessly, when the spherical 
projectile would ricochet straight or burst on the face of tbe work. 
The next thing was to fire shot and shell, common shell, and 
segment shell, at the embrasures and the merlons (spaces between 
the openings), at 900 yards. The loading of the monster 600- 
pounder was commenced. It takes four strong men to lift the 
shot on an iron frame, and when it is brought to tbe gun a strong 
tackle of ropes and pulleys, with a sheer leg, is fixed on, and 
eight or ten men haul up the shot, and it is then rammed down 
upon the charge by a large rammer worked by four men. The 
charge is 90 lb. of powder, but on this occasion the gun was fired 
with only 70 lb. The target was formed of two old plates made 
by Brown and Ck>., the upper one 64 in. thick, the lower 54 >in., 
backed by 18 in. of teak upon a strong skin of one inch, and 
frame of iron ribs and balks of timber. The supporting part of 
the target was the old box target which was penetrated by the 
"Whitworth shell in November, 1862. The gun was fired at this, 
from a distance of 200 yards, at a buirs-eye painted on \.\iQ \>QL\(^«t 
phUfj with a aoUd steel shotf conical-headed, weV^VQ^ ^Vl ^* 



22 TEAK-BOOK OP FACTS. 

This tiremendous projectile struck just above the buirs-eye, drove 
in a piece of iron rather larger than its diameter, and then entered 
through the timber and skin of the ship, fSalling in the chamber. 
The wood was much smashed up, but the plate stood well around 
the hole, not showing any important fracture, with the exception 
of the piece immediately above the opening, which broke away to 
the edge and lay in the opening made by the shot. It was re- 
marked that the effect was not quite so destructive as might have 
been expected, considering the enormous explosive force employed 
and the great weight of the shot. It was not, comparatively, so 
destructive as the Whitworth 70-pounder shell, which pierced the 
Bellerophon plate 5{ in. thick, with a charge of 25 lb., at the 
same short range ; to say nothing of the cost of employing a gun 
of this magnitude, which was not made for less than 4000^., and 
costs every time it is fired not less than BOl. — Daily Neuos. 

In June, a very important series of Gunnery experiments took 
place at Shoeburyness. The object was to test the resisting powers 
of a Target representing a section of the iron-clad Lord Warden; 
and in the same trials to determine the comparative penetrating 
powers of the Somerset and Frederick guns, and of the Armstrong 
and Anderson guns. 

As regards the guns, the points to be determined were, first, 
whether the 64-ton Somerset gun of 9*22 in. bore, or the 6i-ton 
Frederick gun of 7 in. bore, possessed the greater destructive 
power ; and, second, whether the 12Jth-ton Gun-factory gun of 
9*22 in. bore, or the llf-ton Armstrong gun of lOJ in. bore, 
possessed the greater destructive power. Ttien the results of the 
two pairs of guns would show whether the GJ-ton guns or the 
12-odd ton guns did their work better. The Somerset is a 
handsome gun, on the Armstrong tube and coil construction, 
with Armstrong shunt rifling. The Frederick gun embodies 
Admiral Frederick's small-bore gun theory. The gallant admiral 
has long supposed that by the use of a small bore, as compared 
with a Urge bore, in guns of the same construction, more penetra- 
tive power would be obtained, because" the greater mass of metal 
in the small-bore gun would admit of heavier charges than in the 
large-bore gun. The gun is constructed on the tube and coil 
principle of the Armstrong, with shunt rifling. Unlike the 
Somerset, the Frederick is an unsightly gun. Such are the first 
pair of guns — ^Annstrong shunt-muzzle loaders, of the same 
weight, but of different calibres. Then the heavy factory gun, 
or the Anderson, as it has been called, is identical in pattern 
with the well-known Armstrong 300-pounder. From the Arm- 
strong it differs only in the bore, and in the substitution of a 
steel barrel for a wrought-iron barrel ; the barrel on which the 
first and other layers of coil are laid. Recent improvements or 
extensions in the manufacture of steel have enabled Mr. Anderson 
to aiAke this cbanfie, as Sir William. Armatroxig \\«jb. ^otv^ at la.tA, 
Md as Mr. Whitworth, following Sir "WilVi^m, \iaa «^RC^ ^ow^ Va. 
Jus buUt-up 70-poaiiders. The second paor ol g^iva, \Jti«wXot^^ 
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like the fint, are Armstrong shnnt-mnzzle guns, nearly of the same 
weight, but differing as before in calibre. 

The weight of the section of the Lord Warden fired at, is 
stated at 400 lb. per square foot. The official description is that 
of a target 20 feet by 9 feet, representing the ordinary construc- 
tion of a wooden armour-clad ship, with the addition of an iron 
iikin worked outside the frame of the ship. The scantlings are — 
frame timber moulded, 124 in. ; iron diagonal sides, connecting 
the ftume timbers, 6 in. by 1^ in. ; inner planking, 8 in. thick ; 
iron skin, 1^ in. thick; outside planking, 10 in. thick; rolled 
armour-plates, 44 in. thick. These scantlings were through -bolted, 
with bolts of 24 in. diameter. Then in the rear of the target 
there were the deck beams — lower, 15 in. by 12 in.; upper, 16 in. 
by 16 in. ; waterway, lower, 15 in. by 15 in. ; upper, 13 in. by 

14 in. ; deck planking, lower, 4 in. ; upper, 4 in. In a word, the 
target was a perfect section of the ship now building, with lower 
de^ and upper deck, lower beams and upper beams, &c. The 
ironwork of the target was the produce of the Millwall 
Ironworks. Battered to ruin as the target was, the armour- 
plates were uncracked, and the bolts proved as unexceptionable as 
the plates. 

The first round fired was firom the service 68-pr., steel shot, 16 lb. charge. 
The shot prodaced an indent of 3*6 in., striking the head of an armour bdt» 
and starting a bolt in the rear. No one on board the ship woald have been 
iigared ; therefore the Lord Warden mvj be said to be proof against the 
6B-pr. fired, not with cast-iron shot, but with steel shot. Tne velocity of the 
shot was 1500 feet per second. 

In the second round the Somerset 0*22 in. 6|-ton gun, steel round shot^ 
weighing 100 lb. ; charge, 25 lb. The shot struck at the waterways, where 
the twrget presented an ag^egate thickness of 43\ in., passed through the 
enter armour-plate, and iml^ded itself in the backing. The waterway, 

15 in. by 15 in. oeam, was cracked through, but there were no splinters. This 
was a shot in the stron^t part of the ship, and showed that a ship of even 
48^ in. thick would in tmie be smashed by the tf^-ton 0*22 in. Somerset. The 
velocity of the shot was 1540 ft. per second. 

The next ronnd was fired from the same gun, steel shell, weighing empty 
1711b.; charge, 20 lb.; and bursting charge, 71b. The outer p&te was 
Muned, the woodwork cracked right tnroug^ and the armour-plates started. 
The shell effect was trifling. 

In the succeeding practice the Somerset beat the Frederick gun. The 
Somerset made the hrger hole, the hole of the 9*22 in. against the 7 in., with 
the same charge of powder, and exhibited the greater penetrative power. In 
other words, tne large bore beat the small bore with the same charge and the 
same weight of gun. The velocity of the shot was 1560 ft. per second. 

The Anderson gun, 12|-tons, sent a 220 lb. steel shot with ^ lbs. of powder 
clean through the target, but at its weakest part, namely, on the top of the 
shelf below the upper deck beam, where the thickness is only 27^ in. instead 
of 37^ in. and 4S\ m. as elsewhere. 

A oast-iron shot from the Somerset gun also passed through the outer plate, 
the velocity being 1260 feet per second. 

The ninth round was fired from the Armstrong 11 f -tons, 10-5-in. gun, 301 lb. 
steel shot ; charge, 45 lb. This was a most destructive shot, passing right 
through the whote structure, filling the deck with heavy splinters, and throw- 
ing aniron knee of 3 cwt. 2 qrs. 21 lb. a distance of 20 yds. The %\xo\., ^«t 
passing ihroagh the target, atraok an immense cranite bVocV BXidL. \]itoV<& vdNa 
foar pieces, one of the pieces boonding oflT s farther difitauce ot Wi "3^. '^!\ix«» 
roandamore from the Andersoa. and Somerset Kona tenmxiaUdL \.\i«ft «x»ec^- 
menta by completing the destruction of the target ^ 
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Perhaps the most important firing and progress at Shoeburyness 
ever yet recorded took place in July. The question to be decided 
was no less than the continuanceor the abandonment of the construc- 
tion of the Spithead forts. The whole problem lay in the amount of 
damage which a heavy gun can inflict at a range of say 4000 yards. 
In order to ascertain this, it is by no means necessary that such a 
range should actually be employed : a little calculation is sufficient 
to prove that a gun, the service charge of which is 901b. of 
powder, and the initial velocity of the projectiles of which is 1200 
feet per second, will, when the initial velocity is reduced to 860 
feet per second by a charge of 40 lb. of powder, give the equivalent 
result to firing at 4000 yards, by merely firing at 200 yards. Accord- 
ingly, the 600-pr. has been fired with 40 lb. to ascertain what 
the execution of that gun would be at 4000 yards, when fired with 
90 lb. of powder. The execution was terrible; much more so 
than when the same gun was fired at the same range with 90 lb. 
of powder. Both shots will very likely long remain on the same 
target, so that what we are here stating admits of very easy veri- 
fication. The target fired at was that made of box oak, faced 
with Brown and Co.'s 6|-inch plates, and the point of impact 
was the top or deck part, so that behind the 64-inch armour- 
plates there were little less than three yards of solid oak and old 
iron target. The shot struck the armour-plate, went through it, 
throwing an armour-plate fragment of 2 cwt. a distance of 25 
yards, together with a perfect shower of massive oak fragments. 
l^ot was that the whole damage. On inspection it was found 
that the woodwork was very much crushed in. On the spot, 
among the scientific men and officers present, there was but one 
opinion, and that was, that the strongest iron-clad that would 
swim would be smashed to atoms by the 600-pounder gun at 
4000 yards. On the spot it was also stated that the Americans 
had not been able to fire more than 40 lb. of cake powder in their 
600-pounder gun, and that one of them had burst with that 
charge. Cake powder possesses 15 per cent, less strength than 
our powder. 

The general result of these experiments is sufficiently remarkable 
to prove that we know very little indeed about guns and gunnery. 
Thus we find that with the same charge and pi-ojectile, tlie pene- 
tration of the Whitworth shot was greater at 800 yards than at 50 ! 
With the shunt gun shell penetrated more deeply than solid shot. 

Gunners state that the velocity of projectiles increases after 
they have left the gun for a short space. Hitherto the statement 
has been denied, but these expeiiments apparently open up the 
possibility of the correctness of the theory after all. 

That both the scientific artillerists, Sir W. Armstrong and Mr. 

Whitworth, have made improvements in their weajwns is admitted. 

Sir W. Armstrong has been enabled to use steel for the principal 

part of his guns, by finding that that metal could be produced of 

i£e right standard of excellence. Mr. "Wlntv^oxOa. aXvjvoj^ >\^\v^\ 

steeJ of the proper kind, but had not tUl noNf \ieeii eaXKa^^^ ^\>iXi 
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the quality of the metal, and the meaiiB of working it under the 
hammer in the large masses required. This important difference 
in material between the two kinds of guns remains, however — 
that the Armstrong guns are strengthened by coils of iron shrunk 
on in layers upon the steel tube where it is required to resist the 
force of the explosion, while the Whitworth gun is made entirely 
of homogeneous steel, the rings of metal being forced on in a state 
of tension by hydraulic pressure, these strengthening portions not 
being coiled, but cast and hammered. Therefore two very dif- 
ferent methods of constructing the material of a gun are under 
trial. Then we have the systems of rifling, which are also exceed- 
ingly diverse. The Armstrong system requires a lead-coated shot 
or shell, to be forced through a polygroove bore from the breech, 
while the Whitworth system employs iron or steel projectiles, 
shaped to fit a polygonal bore so nearly as to leave only a very 
small space for windage, and loads from the muzzle. Mr. Whit- 
worth has, we believe, given up all idea of producing a breech- 
loadiug gun, and does not compete in this trial with the breech- 
loading piece he once invented. But Sir William Armstrong now 
competes with his shunt guns in addition to the regular Armstrong 
gun of the service, and these are muzzle-loaders, firing iron and 
steel projectiles with studs upon them, which work in grooves of 
the bore. These guns are by no means a novelty now, for they 
have been repeatedly tried at Shoeburyness, and generally, if not 
always, with superior success to the Armstrong gun. The 600- 
pounder is a gun rifled on the same principle, very closely resem- 
bling that adopted by the French artillery and several other 
services. 

At the Conversazionrof the Institution of Civil Engineers, not 
the least curious thing shown was a 68-pounder cast-iron shot, 
made of Dr. Price's iron, which had been discharged against an 
armour-plate at Shoeburyness. The shot is flattened into the shape 
of a melon, and is cracked into fragments in every possible direc- 
tion, but all these fragments hold together, nevertheless ; display- 
ing an amount of toughness which is remarkable to a degree. 

Leaving out of the question altogether the 600-pounder, the 150 
and 220-pounders which are now at Shoebury have proved them- 
selves sufficient to destroy almost at a blow every tstrget that has 
been put before them, even such targets as inventors have brought 
forward, where the mass of iron has ' been so great as to at once 
render it evident that it could not be borne in sea-going ships. 
Fpr mere harbour- duty, a floating battery with steam-power 
enough to steam in or out of Spithead may be made to carry 12 
inches, or even 15 inches of iron. For sea-going frigates 6 inches 
seems as yet to be the utmost limit of weight which they can 
safely carry, and 6 inches of iron before these heavy Armstrong 
shunt guns represent the same powers of reaiatauce tbaAi "voQdfcTk. 
Bhipa offer to 68-pouDdera. The guns have a\wa."5a Ve^V va. Vcft.- 
portant relative Buperiority over the armour, and ax^ \^"^^ Na 
ieep it to the end. —A bridged from the Mtchomci Magazl'n*. 
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TBIAL 0F# AMESES WBOUGHT-IBOK OUN. 

A CONTBMPOBA.BT states that the preliminary trial of the Ames*s 
wrought-iron rifled cannon named the Union has been m^de at 
Bridgeport, Connecticut. The site selected is about one and a 
half mile from the railroad depot, directly on the shore of Long 
Island Sound. A vessel had been chartered to measure by log 
and soundings a distance of five miles directly off from the shore. 
When the distance was reached a signal was given, and the g^n- 
charge was fired at an elevation of 20 deg., with a 1(5 lb. 
and one of Hotchkiss's 150 lb. shells, which passed beyond 
the vessel at least half a mile, throwing up a volume of water to a 
considerable height. The vessel was then anchored, the shore 
being six miles, and the light boat four miles distant. The 
shell was fired with a charge uf 25 lb. of powder, the elevation of 
the gun being increased to 24 J deg. The flight of the shell occu-» 
pied 30 seconds, and fell considerably more than a mile beyond 
the vessel. The recoil of the gun at the last discharge was a trifle 
over two feet. The manufacturer has orders from the Govern- 
ment for 15 of these guns, which he will be able to deliver at the 
rate of one in every ten days. The gun is constructed on an 
entirely new principle, consisting of successive layers of wrought- 
iron rings compactly welded into a solid mass. Tlie inventor is of 
opinion that the charge 6f powder may be increased to 30 lb., so 
as to gain a still greater range. So far as this partial trial affords 
evidence, the ''Ames's*' gun exceeds in range all American guns 
by about two miles. — Mechanics* Magazine, Oct. 7, 1864. 



NEW SHOT. 
Some experiments have been tried with the chilled cast-iron 
Shot, cast on Captain W. Palliser's principle. Hitherto the 
effect produced by firing against armour-plates with common 
cast-iron shot has been almost absolutely nothing. During the 
last two or three years, however, Captain Palliser, of the 18th 
Hussars, has conducted, at his own expense, a series of most 
important experiments on casting shot in cold iron moulds in- 
stead of h(ft sand ones, by which, without adding a fraction to 
the cost of casting, but on the contrary, reducing it by about Id. 
per shot, he chills the outside of the metal into the hardness 
of steel, and obtains a cast projectile which costs about 2s. 
The shot tried were only lOt)- pounders from the Frederick gun 
with a 20 lb. charge, but in every case they went clear through 
the 44 in. armour-plate and deep into the backing beyond. One 
of the peculiarities of Captain Palliser's most valuable discovery 
is, that after accomplishing its work through the armour-plate, 
his shot breaks up into minute fragments of from four to eight 
ouDceB weight, so that, in fact, the projectile carries in itself 
almost the penetrative powers of a steeV aVvot, «kTid iVv^ ex.5jlo8ive 
fr^menta of the most powerful sbeW. As iw aa VXvft com^«?CVC\Q.\i 
^th vAiioua kinds of steel shot baa gone— «a^ ^«^^ '^ xv^'Ooax^ 
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yet to come which seems likely to affect the broad general results 
already obtained — Mr. Krupp's metal has been the best ; John 
Brown and Co.'s shots have been the next best, and close upon 
Hr. Xnipp's ; and Mr. Attwood's have been the next best to Mr. 
Brown's. There has been, however, a wider margin between the 
performance of Mr. Brown's and Mr. Attwood's shots, than there 
has between Mr. Brown's and Mr. Krupp's. Mr* Brown'n 
metal has been very close indeed upon the excellences of Mr. 
Krupp, though Mr. Krupp's price per ton is, it is stated, nearly 
double that of Mr. Brown's — a difference of cost which is in no 
way justified by the difference in performance. Mr. Brown has 
Bopplied his steel shot to the Committee at 35Z. per ton, while 
the cost of Mr. Krupp's metal is stated at 50/.; a difference of 
nearly 70 per cent, in price, when there is certainly not a differ- 
ence of 10 per cent, in effectiveness. Judging from what Krupp, 
Brown, and Attwood have each accomplished, there is no reason to 
doubt but that the steel of the last-named maker, at even 40/. 
per ton, would be to the full as cheap for this country as Mr. 
krupp's at 50/. One important fact, however, has been ascer- 
tained by these triaLj — that even Sin. plates unsupported by 
backing are insufficient to keep out steel shot when fired from the 
Armstrong breech-loader with a 10 lb. charge of powder. — Tiiaes, 



AKTILLEBT EXPBB1MENT3 AT POBTSMOUTH. 

Now that the competitive firing with the naval 70- pounder Gun 
has concluded, the labours of the Special Committee charged 
with an inquiry into the future armament of a certain descrip- 
tion of her Majesty's ships of war may be said to have termi- 
nated. The Times looks upon the Committee as an anomaly 
from first to last, although admitting that they have certainly 
not been a greater anomaly than the present laws and arrange- 
ments which include the armament of the navy in the army 
annual estimates. These anomalies, it considers, have led to 
errors and confusion in relation to the outfit of her Majesty's ships ; 
have had a most prejudicial effect upon the important question 
of their armament, and have very nearly rendered worthless the 
£ict8 obtained from the experimental shell firing by these 70- 
pounder guns at Portsmouth. *<It has been in fact but a trial 
of fuzes, and even then a lamentable mistake. If a comparative 
trial of the guns and shells had been simply intended, the use 
of the * Petman' fuze (the best known description of percussion 
fuze we possess) would have given the required comparative 
results, and results which might have been implicitly relied upon 
for their correctness. Instead of this course being taken, how- 
ever, the Committee unfortunately allowed the fuzes to be sup* 
plied with guns and shells, and hence the trials de^enet^Xi^^vo^Ck 
a triaJ of fuzes, depoaiDg the main feature o5 t\ift \.YvaNft— >iJ^% 
merits simply of each gun and its shell. To t\i\a set\o>3i^ ^-ekVYa.- 
twn from the straight course, which it must be B\x\)^a^^ ^?>&^3».^ 
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down in the official programme of the Committee's duties, was 
afterwards added the additional error, and consequent confusion, 
of a wrong selection of the Whitworth fuze for shell firing en 
ricochet." "If the guns are considered in relation to iron-plated 
ships and iron-plated fortifications, the future fighting material of 
every first-class power at sea and on their coasts, then it must 
be at once admitted that these 70- pounder guns are as useless 
as a schoolboy's peashooter." — Mechanics' Magazine, 



MILITARY ENGINEERING TRIAL OP GUN-COTTON. 

A TRIAL of the powers of Gun-Cotton, as an explosive agent, has 
been conducted at Newcastle ; and is described by the Newcastle 
Chronicle as an ordinary stockade, similar to what is commonly 
used in fortifications. It was composed of a double row of timber ; 
the first consisting of six balks, each 10 ft. long by 12 in. or 
14 in. square; the timber • backing being formed of five balks 
9 in. to 10 in. square. These balks were sunk about four feet 
into the ground, and firmly bedded. Two heavy logs, 7 ft. loug 
by 14 in. square, were laid in front of the stockade to form a 
bridge on which to place the shell containing the gun-cotton. The 
timber was the best Memel. The shell was made at the Elswick 
Ordnance Works, and was of Jth inch iron. It was 16 in. 
long by 12 in. in diameter, and in its general outline was similar 
in form to one of Sir William Armstrong's destructive shells. 
This cylinder contained 25 lb. of gun-cotton. To preclude the 
possibility of any accident occurring, no one was allowed to ap- 
proach the stockade nearer than about 300 yards. 

The cylinder was placed upon the bridge, and all being ready, 
the charge was ignited by the electric spark from a distance of 
220 yards. The two centre timbers with their backing were blown 
clean away level with the ground, one large fragment having been 
hurled a distance of 130 yards ; the other had been torn up into 
splinters. The posts left standing were forced outwards to an angle 
of 75 deg. ; and a wide, gaping breach was left in the centre, 
through which an assailant could have easily entered. One of the 
timbers forming the bridge was torn to pieces by the force of the 
explosion ; the other was comparatively uninjured, but was hurled 
a distance of about 40 yards, although its weight was estimated «it 
a quarter of a ton. The force of the explosion had made a cavity 
in the ground in front of the stockade, and immediately beneath 
the bridge, fully half a foot in depth. Portions of the shell were 
scattered in all directions ; and many of the spectators carried away 
pieces of the torn and twisted fragments as mementos of this ex- 
ceedingly successful experiment. The post and rail fence of the 
Blyth and Tyne line, which runs near the spot, were cut through 
in one or two places without breaking the rails, as clean as if a 
man had done it with a chisel. 
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BLASTING POWER OP GUN-COTTON. 

A NUMBER ofioterestiDj;: experiments have been made at Hedball 
Quarry, Slateford, near Edinburgh, to test the blasting power of 
the Gun- Cotton manufactured by Thomas Prentice and Co., Stow- 
market, Suffolk, on a principle which admits of its being easily 
and pruperly placed in the holes formed for its reception. It is in 
the forin of rope, is divided into lengths of about six inches, and 
varies in circumference according to the force required to be 
exerted. The centre of the twisted cotton rope is hollow, so as to 
admit of the fuse being thrust into it. The modus operandi of 
miing the chambers in the rock and firing the charge is simple, 
and requires but the exercise of ordinary care and precaution. 
The boring having been ascertained to be clear, the cotton is 
placed in the cavity piece by piece, and pressed home. Into the 
centre of the topmost *' lengUi" the fuse is inserted, and the hole 
is then filled to the top with sand, which is beaten down firm upon 
the cotton, heed being g^ven not to injure the wires connecting the 
fase with the galvanic battery. 



ON GUN-COTTON. 

Mb. Soott Kussell has read to the British Association theKepoit 
of the Committee *' On Gun-Cotton," from which it appears that 
the investigation \» now placed in the hands of a Government 
Committee of scientific and practical men, who are engaged in a 
systematic course of experiments relating to the manufacture and 
keeping qualities of gun-cotton, and its use for artillery, small 
arms, and in engineering ; and the committee of the association 
consider their work accomplished, as the investigation is now being 
made with greater facilities and means than could have been at 
their disposal. Mr. Scott Kussell added some observations on the 
progress made since the last meeting in the application of gun- 
cotton. He stated that General Hay, of the Hythe School of 
Musketry, had constructed a new form of cartridge suited for the 
Whitworth rifle ; that he had found that the use of gun-cotton was 
cleanly, and had not the disadvantage of fouling the gun ; that it 
had much less recoil, although the effect was the same ; that one- 
third of the weight of charge was the equivalent proportion, and 
that it did not heat the gun. The general had fired at a target 
with gun-cotton at 500 yards. Twelve successive shots were all 
placed in a space one foot wide by two feet high, and the value of 
the practice was measured by the fact that the mean radius of de< 
viation from the centre was between nine and ten inches. Thus, 
therefore, the use of gun-cotton in musketry had been proved by 
English-made gun-cotton in English rifles by an English general, 
to perform all that the committee last year reported of Austrian 
gun-cotton on the faith of the Austrian General Leuk. T^^ Tk!&'&X» 
application of gun-cotton made during the past "jeax "^?o& \jci \Jckft 
driving of tunnels, abafts, and drifts in connexion vi\\,\i ft\i^\i«er«\^ 
work. It had been atated by the Committed t\i«A, oii©-««\*V q1 'Caa 
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weight of charge of cotton was equal in blasting effect to gun- 
powder, and this had been proved in practice in a number of in- 
stances. At Wingerworth colliery, in driving a siiaft through soft 
but solid rock, one- thirteenth of the weight of gun-cotton as com- 
pared to gunpowder, and in the slate quarries at Llanberis, at 
Allan Heads, one-seventh were required. At Allan Heads, in 
some lead mines, a tunnel was being driven seven miles long. The 
drift was 7 feet by 5 in the hardest limestone. Both ends were 
worked with gun-cotton fired by an electric battery. The great 
advantage experienced was that the air was not contaminated by 
smoke, and that the work could be carried on more rapidly. The 
next application of it had been to the detaching of large masses of 
rock. This had been tried in several places, and it was found that 
one pound of gun-cotton was able to detach from 30 to 60 tons 
weight of rock. 

Mr. F. A. Abel added some remarks on the chemical condition 
and manufacture of Gun- Cotton. He stated that the manufacture 
of it was much safer and more uniform than that of gunpowder, 
and when made its stability was permanent and could be relied on. 
He believed the Report of the French chemists against its per- 
manency was founded on experiments made with imperfectly manu- 
factured material. Working with large quantities during the last 
twelve months, he was satisfied it did possess permanence, though 
he stated that under certain conditions of packing and exposure 
to too high a temperature a slight change did take place : this he 
believed arose fi-om some foreign ingredients in the cotton. 



NEW BLASTING POWDEB. 

Db. Field, of Wilmington, Delaware, has compounded a new 
article, in two separate ingredients, which are mixed upon the spot 
just before using. The colour of these ingredients is different, one 
being black and the other white ; they are non-combustible when 
separate, it being impossible to ignite or to detonate them ; but 
equal parts of each being mechanically mixed, a new compound 
is formed, which is highly explosive, being in fact like any other 
powder, except that its specific gravity is greater, and its explo- 
siveness or strength is much greater. A hole was drilled in the 
face of the quarry to a depth of four feet, and about eighteen inches 
of the powder being put in and tamped, it was fired in the usual 
way, and the explosion which followed was, all the workmen on 
the spot said, almost twice as effective as the ordinary powder 
would have been imder the same circumstances. A test with 
some of the same material in a rifle also showed great strength as 
well as cleanliness, the lock or barrel showing no fouling whatever, 
after repeated discharges. The inventor claims that this gun- 
powder can be manufactured for sale at ten, twelve, sixteen, or 
eighteen cents per pound, the price of the article varying accord- 
ing to its strength. He also says that the ingredients being ob- 
iuned, the powder can be ground up therefrom in an ordinary 
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faandmill in a quany or on the field, no expensive machinery 
beiog needed. The Bimplicity of the means of its manu£EU!ture is 
the cause of its great cheapness. The non-explosive character of 
the component parts of the powder, when separated, is complete. 



THE FBESSUSE FRODUOEO BT OUNPOWDEB. 

Pro¥ESSOB Babnabd, of Washington, has communicated to 
SiUiman^s Journal an article on the Pressure prodaced by burning 
Gunpowder in a cannon, in which he shows that the several ex- 
perimenters differ very widely in their results ; some stating the 
pressure at 7000 or 8000 lb. to the inch, and others at more than 
200,000. Professor Barnard objects to all of the methods pursued 
by the different experimenters, and then remarks that we finally 
have an investigation which leaves nothing to desire^the investi- 
gaUon made by Messrs. Bunsen and Schischkoff. These eminent 
chemists analysed all of the substances resulting from the com- 
bustion of gunpowder, and calculated the pressure which they 
would exert if confined in the space occupied by the powder before 
it was burned ; taking into account the specific heat of the several 
substances. Professor Barnard remarks that the powder was 
burned under the pressure of the atmosphere only, and expresses 
the opinion that the result would not be materially varied by that 
circumstance. 

The best chemists in New York assert, on the other hand, 
that the burning of gunpowder under the pressure of the atmo- 
sphere only, affords no criterion whatever of the effects which 
would be produced by burning it behind a heavy shot in a 
cannon. By confining the powder, the heat would be far more 
ixitense, and this intense heat would cause an entirely different 
class of compounds to result from the combustion ; thus destroy- 
ing the foundation of the calculations. 

Captain Rodman's plan of measuring the pressure of the gases 
resulting from the combustion of gunpowder in a cannon would 
seem, at first thought, to be unobjectionable. It consists in boring 
a hole through the wall of the gun, and screwing into this hole a 
hollow cylinder fitted with a solid piston, the outer end of the piston 
being of diamond form. When the gun is fired, the pressure of 
the gas drives the end of the piston into a sheet of pure copper to a 
depSi varying with the pressure. The piston is afterwards forced 
into another piece of pure copper to the same depth by means of a 
press, the force of which may be measured, and the pressure of the 
gas is taken to be the same. It has been objected to Rodman's method 
that the inner end of the piston not being in contact with the powder, 
the gases would acquire a very high velocity in passing outward 
through the hole in the wall of the gun, and would strike the 
piston with aforce^ar exceeding their pressure. It seems to us 
that there is force in this objection. 

Captain Rodman found a pressure, in one instance, as high as 
180,0001b. to the fquane inch^ and it has been o\>\^\fi^ V^'\&x, 
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Fisher, of New York, that such pressure would crumble the cannon 
to dust — ^the power of cast iron to resisi a crushing strain seldom 
if ever exceeding 120,000 lb. to the square inch. The reply to this 
is, that the pressure does probably crush the iron within the scope 
of its influence ; but, as the pressure is only momentary, it is 
exerted only upon the surface — causing an enlargement of the bore. 
Captain Rodman says that the pressure ordinarily produced in a can< 
non would blow the gun to pieces if it were not instantly relieved. 
Mechanics^ Magazine, 



EXPLOSION OP GUNPOWDBB Al? BBITH. 

A TERBiPic explosion of two gunpowder magazines, in Plum- 
stead Marshes, occurred a little before seven in the morning of 
October 1^ The buildings were isolated on the banks of the 
Thames, and were used for storing and embarking only. Two 
barges lay in the stream, unloading powder brought from Favers- 
ham. A timber stage running out into the river, formed a road- 
way along which the barrels were conveyed to the magazine in 
barrows fitted with copper wheels. The work was proceeding 
satisfactorily when the explosions took place. Whether the work 
of destruction commenced in the barges or on shore, has not been 
determined. The boats disappeared as completely as though 
they had never existed. The second explosion following almost 
instantaneously on the first, effectually destroyed the magazines 
and the neighbouring cottages. Ten deaths are recorded, and 
serious injuries to many others. The eflfects of the explosions 
were in every way tremendous ; they made themselves plainly 
felt through a radius of at least fifty miles. The consternation 
at Woolwich was excessive, windows and doors being blown in 
and many of the inhabitants suffering severe injuries in conse- 
quence, while at a distance the general impression existed that 
an earthquake had paid us a passing visit. The destruction had 
been so complete that there was little opportunity for scientific 
detail, and the direction of the destroying force did not appear 
to have varied sensibly from radial lines proceeding from the 
magazines as a centre. One exception was in the mansion of Sir 
Culling Eardley, which, although very near, suffered but little, 
a gentle hill intervening between it and the seat of the explosion, 
which had apparently exercised a protecting influence. The 
quantity of powder exploded was less than 1000 barrels, or short 
of 50 tons; the quantity that Purfleet stores is 52,000 barrels, or 
two thousand three hundred tons. 

With respect to the primary cause of the catastrophe, the 
Mechanics' Magazine observes : — *' As far as can be known, the 
powder was actually in situ in the barrels, . and these last were 
headed up, and in every respect ready for transit. Now the 
staves of powder casks are commonly made of stout oak at 
least half an inch thick, put together so strongly with copper 
hoope^ that the bursting of a cask, or the scattering of powder, 
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does not take place once in a century. Within a magazine 
'where matters are properly conducted, loose powder is never 
seen. HThere are tiers and tiers of handsome little casks or kegs, 
and that is all. Practically, the powder is shut up air-tight 
within the wood alone. In many cases, however, a still greater 
element of security has been introduced in the shape of a copper 
lining to the wood, that is to say, a close and well-made — albeit 
thin — copper cask is placed within each one of wood. This is 
intended to prevent the access of moisture, but it is obvious 
that it must equally keep out sparks. Provided, then, that the 
powder is properly headed up in the right kind of kegs, it is 
almost impossible to see how a spark can gain access to it. 
Even a strong flame would require some minutes to penetrate a 
half-inch oak stave ; with the copper lining the time requisite to 
convey heat enough to the powder to explode it, would be con- 
siderably prolonged. List slippers and all the ordinary precau- 
tions usually observed, are intended to provide for the presence 
of loose powder. But in a magazine, loose powder should have 
no existence ; provided the barrels are what they should be, no 
dangv could possibly follow if a man pleased to strike a flint and 
steel for an hour over each keg. That kegs are not invariably 
as good as they ought to be, we admit ; but the parsimony or 
negligence which permits the use of a bad or leaky keg is simply 
criminal, and the user deserves to be treated according to his acts. 
All things considered, we are disposed to regard powder pro- 
perly stored in the best kegs as practically safe from all the 
dangers which mere sparks can occasion. Tbere is no evidence 
to show that it was otherwise stored at Erith : we are there- 
fore strongly inclined to believe that the cause of the primaiy 
ezplosiou must be sought for within, and not without, the kegs. 



MAKUPAOTURK OP OUNPOWDKR. 

Mb. Drayne, of New Forest Powder Mills, Lyndhurst, has de- 
scribed, in the Times journal, an invention which he has introduced 
info the above mills, with the greatest success — by which means has 
been entirely prevented all danger in the manufacture of powder, 
after the powder has been removed from the grinding-mill. The 
most dancrerous buildings, where explosions so frequently occur 
in establishments of this kind, are the press and packing-houses, 
and the dusting-house, in which many workmen are employed, 
whose lives roust be sacrificed, if any one of the buildings should 
unfortunately explode; 

Mr. Drayne maintains that powder can now be manufactured 
without incurring risk of life to those employed in making it. 
His invention does away entirely with the very dangerous build- 
ings and their expensive machinery, and makes no dust in 
granulating the powder, which also lessens the danger by not 
returning the dust to be re-milled, re-pressed, and re-granuUted % 
as it fr^nently occurs that grit, small stones, iton ii«S»^ wA 

p 
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other matter get into the dust, which will inevitahly cause an 
explosion ; and, as is seen by recent accidents, two or more lives 
must be sacrificed. 

In his process, Mr. Drayne does away with all machinery of 
a very complicated and dangerous character; also with the 
presses that subject the powder to a very heavy pressure — a 
very dangerous operation. The process introduced into his 
establishment has reduced powder-making to a simple and per- 
fect method. The powder is equal, if not superior, to that 
manufactured by other makers. Some manufacturers may say 
Mr. Drayne's grain does not look quite so angular as their own ; 
his reply is, if the grain is less angular, it is quite as durable, 
quite as strong and clean, and equal in quality in every respect. 
The form of grain is superior, because the angles will not break 
off and form dust in the transit from place to place, as that made 
now by manufacturers is found to do. 



THE CBTSTAL POINTER. 

Mr. Edward Sang has read to the Royal Scottish Society of 
Arts, a " Notice of the Cryetal Pointer, and of it,s application to 
Angular Instruments, to Rifle Shooting, and to Gunnery." The 
pointer is a prism, with two reflecting surfaces placed perpen- 
dicularly to each other, and including, with the two refi-acting 
surfaces, a four-sided solid. Through this the image is seen, not 
reversed, as with a mirror, but inverted, as with an astronomical 
telescope, and remains so, even though the prism be turned on 
its axis. In using it, it is turned towards the object to be 
aimed at ; the operator looks through the glass, and having caught 
sight of the inverted image, brings it to agree with the object. 
By this instrument it is easy to take the altitude or azimuth of a 
star ; and so to determine the latitude, the meridian, or the time. 
It is applied with great advantage as a rifle sight. It is fixed on 
a steel plate, moved in azimuth by means of a fine screw with a 
divided head ; and that plate is secured to another moving vertically 
and abutting on an arc, divided to degrees and minutes, or marked 
for the divisions of the range. A viery few trials suffice to render 
the picking up of the object easy ; while the division into degrees 
and minutes enables us to record the effects of alterations in the 
charge of powder, the weight of the projectile, or the mode of 
loading. A peculiar convenience is, that if the smallest light be 
shown, we can at once aim at it, although the darkness be such that 
we cannot see the stock of the rifle. 



SIGNALLING AT RIFLE PRACTICE. 

Me. David Bremner, of Edinburgh, has invented an apparatus 
for Signalling at Rifle Practice, to supersede the present primitive 
system of flag signalling, by which so many fatal accidents have at 
y^oaa times occurred. The two great objects aimed at by the 
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invention are — first, the indicating on the target accurately and 
gnickly the spot struck by each bullet ; and second, affording to 
the marker perfect safety from accident. The first of these objects 
is accomplished by an apparatus in^hich enables the marker almost 
instantaneously to cover with a disc the spot struck by each 
bullet. The disc, which is of the same diameter as the bull's-eye, 
is attached to a light pole or tin tube, of sufficient length to 
reach any part of the target ; and this pole works in a narrow 
trench in front of, and running parallel to, the target. The pole, 
which passes through a guide, is made to. slide up or down, by a 
cord and pulley arrangement, and is moved to the right or left by 
a cog-wheel which operates on the guide. At a distance of four 
yards^ and immediately in front of the target, a small undergroimd 
chamber is fonned for the accommodation of the marker, who 
obtains access to his post by a few steps leading downward from 
the target. In the front of the chamber, and close to its roof, 
is a glazed loop-hole which commands a full view of the target, the 
ground in front of it being bevelled to allow of this. Beneath the 
loop-hole is the apparatus by which the disc ip worked ; a connex- 
ion between the two being established through a tunnel about 
two feet in diameter, and formed near the surface of the ground. 
As a means of protecting the apparatus from being injured 
maliciously, the discs placed behind the target may be taken down 
and laid in the marker's chamber ; which, with the flap over the 
trench in front, may be securely locked up when practice is not 
going on. — Mevhanics* Magazine, 



STBUCTURB AND DEPENOK OP SHIPS OP WAR. 

Adiobal Sib Edward Belchbb has read to the British 
Association a paper " On Improvements in the Defence of Ships 
of War." The author proposes to construct the ship on the custom- 
ary plan of close iron ribs, but filling up the interstices between 
the iron with condensed teak. Constructing a vessel with 36 in. 
depth of rib, at the vulnerable portions to which shot can reach, 
which will probably involve 12 vertical feet of her side — say 8 feet 
below water and 4 feet above — we should then have a vessel of 
stronger framework than any now built, building, or contemplated. 
In lieu of teak the Admiral suggested paper or millboard as very 
efficacious. It is of importance to provide such a tonnage as shall, 
in the case of ships of the Warrior class, be capable of floating the 
contemplated armament, independent of the forward and after 
compartments. The first object will be the fortification of the 
sides, or contour of the oval form of battery up to the lines of 
rolling, by such a disposition of iron framing as may effectually 
withstand the heaviest missile discharged from the heaviest gun 
with impunity. 

On a previous occasion Sir E. Belcher said, he had alluded to 
paper as an opposing medium. In 1816 at Algiers a ream of 
02 



36 TEAK-BOOZ OF FACTS. 

foolscap, end on, resisted a/ 68-pound shot from a 27 feet gun, at 
76 yards ; and in 1854 he proposed to the Admiralty to construct 
moveable battery rafts of brown paper, but the design was not 
carried out. Lately he learnt from a newspaper that, ten yeara 
after his proposal, it was found that paper of 1 in. thickness was 
fired at and not quite penetrated, while a similar shot went quite 
through 10 in. of good oak. In conclusion he would observe that 
condensed millboard weighed less than oak or teak, and interposed 
in the manner he had suggested, might form a target which would 
set even Big Will at defiance. 

The Chairman of the Section said, he had himself always felt 
considerable difficulty in all the suggestions made from time to 
time for building ships of war, where iron and wood were used, 
on both of which the strength of the ship itself was made to 
depend. It appeared to him, apart from the different modes of 
construction which had been suggested from time to time, that 
what they ought to aim at and secure if they could, was to build 
a ship wholly of iron, so that the ship, if stripped of all its other 
coating, would still be a water-tight ship, capable of navigating ; 
and in this way they would, of course, have a perfect structure. 
Without that he did not see how they were to escape the dry-rot, 
and so on. Of course, that would be an objection to the mode 
proposed by Admiral Belcher, -aq^it was pretty much to all the 
modes hitherto adopted. To make'ships quite invulnerable would 
only be to make them unmrCbageable at sea. 

Capt. Wheatley R.N., has also read to the Association a paper 
on this subject, in which he said : — "Tlie result of the experiments 
at Shoeburyness has publicly proclaimed that the 13 in. gun is the 
only gun to be thoroughly depended on to act against iron plates. 
It must be, therefore, universally adopted as the chief naval gun. 
It may, however, be modified by the introduction of gun-cotton. 
As yet we hear of no preparations for its adoption in our navy, 
but as we have mounted up from the 8 in. to the 9 in. and from 
the 9 to the 10}, so, I trust, we shall shortly come to the 13 in." 
Capt. Whej^tley next proceeded to submit a system calculated 
to mitigate the great evil which would be caused by fi-agments of 
iron and splinters of wood, as shown by the experiments at 
Shoeburyness. 

Part of this system is to provide screens of oiled south-wester 
canvas tied up between the beams in the wings, and having a 
piece of heavy wire rope at the bottom. When let down imme- 
diately the shot has struck, a bag of wood shavings is to be forced 
into the gap, covered by a plank, and shored up from the inner 
side of the wing. This will only stop the main rush of the water ; 
a great deal will still flow through the irregular crevices. These 
it is proposed to stop by plastering the canvas to the side with 
hydraulic cement, which is said to become fixed under water in a 
quarter of an hour. 
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STBAIN OH* SHIPS. 

Pbofessob Eankine has read to the BritUh Association s 
paper on some of the Strains of Ships, of which the following is an 
abstract: — In previous scientific investigations respecting the 
strains which ships have to bear, it has been usual to suppose the 
ship balanced on a point of rock, or supported at the ends on two 
rocks. The strains which would thus be produced are far more 
severe than that which would have to be borne by a ship afloat. 
The author computes the most severe straining action which can 
act on a ship afloat — viz., that which takes place when she is 
supported amidships on a wave-crest, and dry at the ends ; and he 
finds that the bending action cannot exceed that due to the weight 
of the ship with a leverage 6( l-20th of her length, and thatjthe 
racking action cannot exceed about 16-lOOths of her weight. 
Applying those results to two remarkably good examples of sliips 
of 2680 tons displacement, one of iron and the other of wood, 
described by Mr. John Vernon in a paper read to the Institution 
of Mechanical Engineers in 1863, he finds the following values 
of the greatest stress of different kinds created on the material of 
the ship : — In the iron ship, tension 8*98 tons per square inch, 
thrust 2*35, racking stress 0'975. It follows that in the iron ship 
the tskctor of safety against bending is between 5 and 6, agreeing 
exactly with the best practice of engineers, and that there is a 
great surplus of strength against racking. In the wooden ship, 
tension 0*375 ton per square inch, and thrust '293. Here the 
fiustor of safety is between 10 and 15, which is also agreeable to 
good practice in carpentry. As for the racking action, the iron 
diagonal braces required by Lloyd's rules would be sufficient to 
bear one- third of it, only leaving the rest to be borne by the friction 
and adhesion at the beams of the planking. 



4. NEW COMBINATION SHIP. 

Thebe has been launched from Mr. Charles Langley's Commer- 
cial Dock, Botherhithe, an Alabama-rigged patent Combination 
Ship, of 650 tons burden, intended for the East India and China 
trade. She was built from the design and under the superinten- 
dence of S. H. Harrington and Co., the naval architects, of 
Leadenhall- street ; and the Admiralty have contracted with 
Mr. Langley, to build an ironclad vessel of war, on the same 
principle. The mode of construction is this : — The frames of the 
vessels are constructed entirely of angle iron of the same weight 
as that used in buildmg iron ships of a similar tonnage. Each 
frame is then riveted to a horizontal keel, stem, and stern-plato 
broad enough to fasten the starboard strake to. A middle line 
keel-plate is then riveted between the upper and lower horizontal 
keel-plates, by means of angle-irons running longitudinally the 
whole length of the ship, forming therewith a strong girder of a 
similar construction to those used in railway bridges. The haili- 
floor plates are liveted to the middle line keelBon, \)(i\.7(«^Ti ^0^^- 
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bling clips of angle iron, and carried up in the usual way to the 
turn of the bilge, and the reversed frames are riveted on across 
the fioor heads and carried up to the stringer plates. The first 
planking consists wholly of teak, and is fastened to the frames by 
galvanized nut and screw bolts from keel to gunwale. The wood 
keel is also brought on the iron horizontal keel- plate, and fastened 
to it by means of iron screw bolts from inside. The garboards are 
then rabbeted in and fastened through the iron keel-plate with 
galvanized iron nut and screw bolts. This first skin is 2f in. thick, 
and the seams are fitted close and double fastened to the frames 
throughout. Diagonal straps of iron ^ by ^ in. are then let in, 
and on this skin crossed in squares of about (j feet, fastened through 
frames when they cross, and carried from keel to gunwale. A 
suitable composition of chunam is then used, and the outer skin of 
2i in. rock elm brought on to the turn of the bilge. Thence up- 
wards 2^ in. teak is used. Each plank is fitted to overlap the 
inner seams, and then fastened with yellow metal clench bolts 
to the inner skin, all the holes being carefully bored free from 
iron frames or straps. By this means the planking of the 
vessels is tied together vertically as well as longitudinally; no ' 
copper bolts or metal sheathing are in contact with iron, and the 
vessel is felted and sheathed with copper in the ordinary way. The 
apparent advantage of this system is that there are no through 
seams, no risk of galvanic action, great longitudinal strength ; 
and increased buoyancy, and capacity, over vessels built whoUy of 
iron. — Meclvanics* Magazine, 



THB "royal sovereign" TURRET SHIP-OP- WAR. 

In the Year-Booh of Facts, 1864, pp. 44-48, we gave the details 
of the conversion of the Jtoyal Sovereign into a turret-ship. We 
now report the first result of testing, in July last, Captain Cowper 
Cole&'s principle of working monster ordnance on board ship by 
means of revolving platforms protected by cylindrical armour. It 
was an important point to test the ship under steam off the land, 
for on her first preliminary gun outside Portsmouth harbour the 
steam-pipes of two of her boilers gave way at their junction in the 
stop- valve boxes ; and, with this object in view. Captain Osbom 
caused the guns to be fired in every position the ship assumed 
nnder the influence of her engines and the motion given to her by 
thewindandsea; when the communications between the steam-pipe 
and boilers remained in their normal condition, thus proving that 
the expansion joints which had been applied in Portsmouth Dock- 
yard were fully equal to the service for which they were fitted, and 
would prevent any recurrence of a similar accident to the one re- 
ferred to. The low angles of 5 deg. to which the ship only reached 
in her rolling motion prevented Captain Osborn and Captain Coles 
from testing the working of the turrets and guns in as severe a 
manner as they wished, but no perceptible difierence in the re- 
volviDg of the turrets or the working of the guns was noticed by the 
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men employed. In the firing, two rounds were first used in seal- 
in$r the guns, and afterwards 93 rounds were fired from them with 
solid cast-iron shot and 35 lb. and 40 lb. charges, according to the 
elevation of the guns. There was not the slightest hitch through- 
out. The tables on which the turrets and guns stand revolved as 
freely, and the guns worked as easily aod controllably, as during 
the two days* previous practice in St. Helen's Heads ; there was 
also the same absence of concussion or smoke inside the turrets or 
on the lower deck. The Royal Sovereign fired in the above experi- 
ments 20 shots per gun from her five guns, and at different angles 
and degrees of elevation, the highest elevation being 18 deg. — an 
extent of elevation which can be attained by the guns of no other 
ship in her Majesty's navy, whether mounted on the broadside or 
pivoted on the upper deck. 

^ The Royal Sovereign must be viewed from three distinct posi- 
tions, it being necessary that this part of the question should be 
thoroughly imderstood in order that no erroneous impressions may 
take their hold on the public mind. These three positions are : — 
1, The hull of the ship ; 2, the turrets and their motive power ; 
3, the guns. For the first and third, the Admiralty and War 
Department are alone responsible. For the second, Captain Coles 
alone has to answer. We have said enough to prove that Captain 
Coles's part in the work has been well and satisfactorily performed. 
With regard to the ship's hull and her guns, a little more remains 
to be said. In the first place, whatever her behaviour may even- 
tually prove to be at sea, the Royal Sovereign is, after all, but an 
adapted means of floating turrets and guns so as to test the prac- 
ticability of the system afloat. The hull undoubtedly draws too 
much water — that is, swims too deeply — to be of service in shallow 
waters ; it has too much breadth, and exposes an unnecessary area 
of upper-deck planking to a plunging fire ; but these and other ob- 
jections which might be urged against the hull of the Royal Sove- 
reign are matters which concern only the Admiralty and the 
public, but not Captain Qoles. 

The ship's guns are a more serious matter to deal with. The 
four turret-guns of the Royal Sovereign each weigh 12 tons, and 
have each a bore the diameter of which is lOJ inches. They aro 
" coil "-built, but are simply smoothbore guns, throwing a spherical 
cast-iron shot of 150 lb. with 35 lb. of powder as a " full " charge, 
or with 40 lb. of powder as a " distant " charge. Now, it is evident 
that from this 12-ton gun, with its 10} in. diameter of bore, but a 
miserable return is got with a 150 lb. cast-iron shot. The fact is, 
the guns of the Royal Sovereign should be made by some simple 
mode of rifling to throw 300 lb. cast-iron shell for any engagement 
with wooden ships, and steel shot and shell of the same weight for 
the benefit of ironclads. It is asserted, however, that the Royal 
Sovereign's guns will only stand as smooth-bores, and that any 
attempt to rifle them can only end in their destruction. This as- 
sertion reduces the question of the Royal Sovereign's efficiency to 
a very narrow compass. If she has to wait lot Vict tV^ft^ 4^- 
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pounders (or 600-pounder8, as the case may be) to be manofactured, 
then the ship should be at once supplied with steel shot to some 
extent, however small, in order to render her present armament of 
smooth-bore guns of some use against the iron coat of an adver- 
sary. — Abridged from the Times. 

VENTILATION OP SHIPS. 
An important part of Dr. Edmonds' Ventilating Apparatus has 
been fitted to the Jloyal Sovereign cupola- ship, in which, by a 
simple arrangement, from 300 to 350 channels actually existing in 
every ship have been made available for the ventilation of the 
bilges and timber spaces. This is done by converting the latter 
into branch channels of one long air-shaft, constructed along each 
side of the ship. Through this air-trap a draught is created by 
communicating it into the funnel or ash-pit in steam- ships, or into 
ordinary ventilators in sailing-ships, — ^in either case revolving fans, 
worked by hand or machinery, may be used in connection with 
this system, if an extraordinary amount of ventilation is required ; 
and from its diffused action injurious draughts, which are insepar- 
able from all other plans in use, are entirely avoided. Shipowners 
are interested in the success of this system, as it promises to pre- 
vent dry rot by the free circulation of air which it creates through 
the whole framework of the ship. But it serves another equally 
important object, — that of the removal of all the foul smells usually 
prevailing between decks, which .are engendered by dampness in 
the timber spaces, and decaying matter lodged in them. This is 
a very important result to obtain, particularly in troop and emi- 
grant ships, as these are often causes of disease in hot climates. 
To perfect the ventilation deep air channels are provided, which 
form part of the deck itself, and act immediately below it, but even 
without these a very efficient ventilation can be obtained. In the 
Jtoycd Sovereign the efficacy of the plan has been already tested, so 
far as her present state of equipment admits of it ; a veiy slight 
increase of temperature in the funnel being sufficient to draw a 
current of air through the air-shafts, and necessarily through the 
whole framework of the ship, which passing into the funnel is 
carried high into the open air. — Mechanics' Magazine. 



THE "enterprise' MINIATURE IRON-CLAD. 

Mr. Reed, Chief Constructor to the Navy, has succeeded in 
building and coating with 44-inch armour a wooden sloop no 
larger than the collier barks which crowd the pool below London- 
bridge. The difficulty thus overcome is very much greater than it 
seems, as a few words will show. As soon as the necessity for armour- 
ships was admitted in England, after the launch of La Gloire, it 
was evident that a certain height of plating, varying from 16 ft. 
to 21 ft., would be necessary in most classes of vessels ; and that 
if this protection was to extend the whole length of the hull, then 
jseaworthineaB and swiftness could only be secured in vessels of the 
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largest description. Bat, by shorteoing the battery and confining 
the guns to the centre of the ship, the extraordinary weights and 
dimensions could be reduced, and such ease given to the stem and 
stem as would add greatly to the buoyancy of the entire hull. 
As these ships, however, would have to endure heavy weather, 
and, in case of war, very heavy fighting too, it was necessary to 
consider what their condition would be with their unplated ends 
water-logged, and to make the length of the protected part in 
the centre sufficient to bear up the stem and stem when their 
own buoyancy was destroyed. Upon this principle the Warrior, 
Black Prince^ D^encCy and Resistance were designed ; but the two 
latter, though more than double the tonnage of Nelson's Victory ^ 
were found to be the smallest which would satisfy these conditions. 
I^ therefore, smaller seagoing vessels were to receive the protection 
of iron armour, it was evident that even the system, partial aa 
it was, must be given up. The iron wall required for the safety 
of the guns and gunners must be reduced in length, and the 
safety of the lower part of the hull near the water-line provided 
for by a simple armour-belt from five to seven feet wide, so dis- 
posed as to protect the machinery and all beneath it ; the high or 
gun wall of the battery being shortened by only containing the 
smallest number of guns, but all of the very heaviest calibre used 
in war. The attempt to fulfil all these conflicting conditions has 
been made by Mr. Keed in the Enterp'ise, the smallest class of 
seagoing vessels of war, the sloop plated with the same armour 
as that which covers the Warrior— i\ m. This vessel is of only 
950 tons builders' measurement, and was intended to carry 17 32- 
ponnder guns. This number of guns was at once reduced to 
four, and the number of the crew from 165 to 100. This great 
reduction in the number of guns does not necessarily imply a 
reduction in the weight ^of metal thrown in a broadside, as the 
guns will be very much larger. The guns actually to be mounted 
in this ship are 110-pounders, throwing a broadside of 220 lb. ; but 
guns may be carried which would equal in weight of metal 
thrown the original broadside of the 17-gun sloop, and would, of 
coarse, be far more destructive in their action. But, in thus 
transforming a small 17-gun wooden sloop into a 4-gun iron-cased 
sloop, a saciifice of speed was inevitable. The weight of pro- 
pelling machinery was reduced 25 tons, while the weight of ship 
to be propelled was increased 200 tons. The speed lost will be 
from half a knot to a knot. The speed of the Mnterpi-iae under 
steam alone will be, it is hoped, between 9 and 94 knots, or a little 
over 104 miles per hour. 

In order still further to provide for efficient ventilation, and par- 
ticularly with a view to the preservation of the frame of the ship, 
a passage is left along the wings on each side and beneath the 
flooring of the several divisions. There is thus scarcely a foot of 
the frame of the ship which is not in direct communication with 
the central passage, and acted upon either by the draught of tb& 
furnaces or by the 8chiele*a fun. Directly below t\i© )osi.\A«r3^ ^xA 
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over the magazine and shell-room, is a large platform ia be used 
as a cockpit, communicating by a covered passage through the 
engine-ix>om with an after cockpit and dispensary. 

The dimensions of this miniature iron-clad are only 189 feet long 
by 36 feet wide, her engines are to be of 160 horse -power, and her 
speed is estimated at nine knots. Though an experimeutal vessel, 
the success of the Enterprise has been secured by the admirable 
seagoing performance of the Researchy another ship of much the 
same class, only 200 tons larger, which made a successful pas- 
sage round from Milford to the Thames. This little corvette 
carries five inches of armour, and in the run round to the river, 
though the weather was very rough, she often steamed 10^ knots, 
rolled easily and not deeply, turned a full circle in 4 min. 18 sec 
in five times her own lengtli ; is well ventilated, buoyant, and when 
equipped for sea, will draw only 14 feet of water. — TimeSy abridged. 



NEW lEON-CLAD FRIGATES. 

The Admiralty, adopting the plans of Mr. Reed, the new Chief 
Constructor to the Navy, decided to let liim carry them out after 
his own manner ; and certain new iron-clads, of all sizes, and to 
answer various purposes, are now building, and some built. These 
vessels are the Enterprise, sloop, four guns, 990 tons, builders' 
measurement, and 160 horse-power; the Research, sloop, 1250 
tons, seven guns, and 200 horse-power ; the Favourite^ corvette, 
2372 tons, eight guns, and 400 horse-power ; the Pallas, 2372 
tons, five guns, and 600 horse-power,; the Zealous, 3715 t6ns, 16 
guns, and 800 horse-power ; iheLord Clyde and ihQ Lord Warden, 
sister ships, each 4067 tons, 32 guns, and 1000 horse-power ; and 
the Bellerophon, 4246 tons, 12 guns, and 1000 horse-power. Ot 
these eight ships the Enterprise was originally designed as a 
wooden sloop, named the Circassian ; so also were the Research, 
Favourite, and Zealous respectively a wooden sloop, corvette, and 
frigate actually in frame, which Mr. Keed had to adapt as he best 
could ; the forms of these, therefore, he contends are not such as 
he entirely approves for iron-going vessels, especially in the shape 
of the bows, which are much too fine beneath not to render them 
liable to pitch. The Lord Warden and the Lord Clyde, the Pallas 
and the Bdlerophon, are entirely from stem to stem of Mr. Reed's 
design. The two former are improvements on vessels of the Royal 
Oak class ; the two latter are quite new, both in principle of con- 
struction and in the purpose they are intended to fulfil, and it is 
of them especially that we wish to speak as the finest samples of 
our new iron-dads. The JBellerophon is in point of strength in- 
tended to be a monster among these monsters — to be, in fact, as 
terrible an assailant to iron-clads as an iron-clad would be to wooden 
sJ^jps. The usual practice of the Admiralty has been to build their 
froD fngatea Brst, and then test tbeix strengVXi m V'axs^^ta after- 
wards; but the converse of this rule 7»aB cAo^^^ >NVCtv>i}«i^ BdU- 
^qp/^on. When her tai-get was tried at SJboebvxr^eaa, \5ex^ «s^w\.- 
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ONSit proved, as for as the heaviest roands of shot and shell could 
proTO it, that a ship bailt on such a plan would be absolutely in- 
vulnerable to any artillery known to exist. Her nucceHs on this 
in^rtant point being thus guaranteed, ttie work of building her 
was at once begun at Chatham. The object with which tliis vessel 
18 designed is to be to a fleet of iron-clods what a fox-terrier is to 
a pack of hounds — a vessel of such strongtli and speed and tre- 
mendoos weight of guns as in case of an enemy's iron fleet running 
into port she can follow them with impunity, and at long rangu 
fight them at their moorings, till she either drives them ashore or 
dnves them out to sea. As Mr. Penn undertakes that her speed 
shall equal her strength, there seems to be little doubt but tliat, 
with her impenetrable sides and her armament of ten SOO-pouiidera 
and two 600-pounders, the BelUrophon will be the most formidable 
seagoing frigate the worM has seen. The length of tluH vcHsel 
is 800 ft., and her breadth 5G ft. ; her tonnage 41140 tons, her dis- 
placement 7053 tons ; and though canning the heaviest armour 
and armament ever sent afloat, her draught will be onl}' 21 ft. 
forward and 26 ft. aft, less than the dniught of ordinary two- 
deckers. The height of her lowest portsill from the water is 9.} ft., 
the distance between the guns 15 fb., and the height between decks 
7 ft Her midship section is smaller than that of the ir^/rWor, 
and to that extent, therefore, she will be easier to steam and sail ; 
she is to have four masts— only the first square-rigged, the three 
others carrying immense fore and aft sails, a rig from which tho 
French have got such admirable results with their iron frigates 
tmder canvas. In the engines of the Bellerophon it is hoped to 
effect a great improvement as regards the consumption of coal. 
ThQ Elack Prince, which is now probably the fastest ocean steamer 
afloat, bums at the rate of 44 lb. of coal per indicated horse- ]>ower 
per hour ; and on her trial- trip, with her screw going 54 revolu- 
^ODS, she did 15^ knots an hour, and can be depend^ on at sea 
to average as high as 13. In the BellerophoTiy however, it is hoped 
by working with superheated steam surface, condensation and ex- 
pansion, to reduce the consumption of coal to 2^ lb. per indicated 
horse-power per hour. If this great result be effected, she will 
cany 16 days' fuel instead of nine ; and if, as is expected, Mr. 
Penn can get 65 or more revolutions out of her engines, she can 
be depend^ on at sea to average' 15 knots, or nearly 18 miles, an 
hour. 

The ribs and framing of the Bellerophon will be much the same 
as those of the other iron frigates, with the exception that the 
stringer plates and diagonal bracings will all be of steel — that is 
to say, of less than half the weight, and more than four times the 
strength, of the present system of wrought-iron fastenings. Steel 
is to be adopted in the frame of this new frigate ; and Mr. Keed 
estimates that by this method, and while making \3[i<& Vi\]^ VoSi- 
nlteljr stronger, be will save in weight two or t"hroe Wxi^TO^ \ftTi%^ 
wbjob can be Jndnjtely better bestowed in increaeVntt ^Xi^ \Xx\^tv«^^ 
oftbe annonr-plating. It ia the first time that atee\\i«A e^e^Xi^-'J^ 
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used in these vessels. If we hope to get beyond our present ma> 
nufacturing standard, we must turn our attention to produdng^ 
and utilizing iron in one of the highest stages of development in 
which it is known to us — in the form of tough soft steeL 

The armour of the BeUeropJion is to be no less than 6 in. thick, 
and this is to rest oH' 10 in. of solid teak beams. This outer pro- 
tection is quite formidable enough, but what it protects is of its- 
kind quite as strong in proportion. The inner skin conmsts of 
two plates, each of jin. thickness, with a stout layer of painted 
canvas between to deaden concussion. Outside this skin com& 
angle-iron stringers of the tough steel we have already spoken ofl 
These angle- iron stringers in any metal would be of immense 
strength, and project from the inner skin 9iin. and 10 in. alter- 
nately. Thus they form so many longitudinal shelves of the 
depth we have mentioned, which run from stem to stem nf the 
ship, two under each row of plates ; and in these the teak beams 
are laid, the longitudinal layers of the angle-irons keeping the 
beams up to their work, and preventing their lateral splintering ; 
while they also support the plates with their edges, and prevent 
their bending in unfairly on the teak. 

It is almost needless to say that the JBellerophon is not thus 
coated from end to end and over all, with this tremendous armour. 
All Mr. Reed's skill would fail to make a frigate seaworthy with 
such a mass of metal to uphold. In the centre and for 90 feet 
of her broadside she is thus protected, from 5 feet below the 
water-line to the level of the upper deck. In this space are 
her guns, five SOO-pounders, with one 600-pounder at each side. 
For the rest of her length there is only a belt of this massive 
armour, which goes to the same depth beneath the sea, to six feet 
above it, so that she cannot be hit in any part where the water 
could enter. The two ends above this belt are built of tough 
light plates of steel: here the crew and officers will live in 
times of peace, and here there can be as many portholes to the 
cabins and ventilating spaces as in an ordinary passenger-steamer. 
In action, of course, all the officers and crew would be in the 
battery or below the line of the armour, six feet above the water- 
mark, leaving enemies' shot to pass in and out of the rest of the 
vessel above them as they might happen to strike. No harm 
could be done if this part was riddled through and through in all 
directions ; as at six feet above the sea, scarcely any water could 
enter even in the roughest weather, and with the holes left un- 
plugged. As a matter of course, all the engines and magazines 
are well under cover of the plating ; and the great length of the 
stem and stem from the centre battery being thus lightened to 
the utmost of superincumbent weight, will render the whole ship, 
it is calculated, as seaworthy in the heaviest weather as a Cunard 
mail packet. The cost of this most formidable of all our future 
iron-clads is estimated at 90,000Z. less than that of the Warrior. 

The PaUas is another special vessel by Mr. Heed, who has 
designed it for great speed, both in sailing and steaming, to carry 
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only five guns, all lOO-pounders, of the longest range — a bow chaser 
forward and two at each side. Her length is 225 ft., her breadth 50 ft. 
and her tonnage 2372, with a draught of water 18 ft. forward and 
as much as 24 ft. aft^ in order to enable her to turn very quickly. 
She is of wood, but entirely coated from end to end with 4^ in. 
armour. She is to have a screw of great diameter. Her engines 
are to be of 600 horse-power, and on the economical principle 
carried out with such marked success by Messrs. Humphreys 
and Tennent on board of the Mooltan and other of the Penin- 
sular and Oriental Company's vessels. Engined on this prin- 
ciple, she is expected and ought to be able to carry coals enough 
for sixteen days' hard steaming ; and with her huge fore and aft 
sails (only the foremost being square-rigged) should have but 
Uttle occasion to steam at all except in chase. Fourteen 
knots per hour seagoing speed is anticipated from this new 
frigate ; and at this rate, and with her large crew and heavy 
guns, she undoubtedly ought to be able to sweep the seas of 
any number of war-vessels less strongly plated, less heavily 
armed and manned, and less speedy than herself. — Abridged from 
ike Times. 



TWIN SCREWS. 

Thb trial of the RatUemake, twin-screw steamship, has been 
attended with the most complete success, and was a further illus- 
tration of the value of the twin-screw system, which will un- 
doubtedly prove a most valuable auxiliary for war purposes, and 
especially so for all ships whose armament is carried on the broad- 
side ; the twin-screws giving vessels a power of revolving nearly, if 
not quite, equal to that of the turret or cupola. In addition to 
this one great advantage in its application to ships of war, the 
twin-screw principle also enables any vessel, whether engaged in the 
pursuit of war or commerce, to carry a great weight with large 
engine-power, at a lighter draught of water, than can be attained 
under any other arrangement of a ship's propelling power. It 
is the established possession of these points of superiority over 
the single screw that has led to its large adoption in the mercan- 
tile marine of this and other countries ; in the ships of war of 
Bussia, America, Italy, and France ; and at length into our own 
Boyal navy, in the construction of two vessels designed by Mr. 
Seed— the Viper, iron, and iron- plated, 733 and 167 horse-power 
of engines, built for the, Admiralty by Messrs. J. and W. Dud- 
geon, of Cubitt-town ; and the Vixen, iron and wood built, and 
iron-plated, 754 tons and 160 horse- power, built by Mr. Lungley, 
at Deptford-green. The BcUtlesnake is a vessel 200 feet in length, 
iron-built, with a beam of 25 feet, and a depth of hold 13} feet, 
and her tonnage, builders' measurement, of 615. She is fitted 
with engines of 200- horse power, collecti\rely, with a diameter of 
cylinders of 84 in. and a 21 in. stroke, the screws having a dia- 
meter oS 9 feet and a pitch of 17 ft. 6 in. She\& &^^ <^\\k^x- 
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looking craft, with two masts, schooner-rigged, and two funnels ; 
and is, in fact, ahuost a copy of the now celebrated Talakcusee, 
excepting that the Rattlesnake is fitted with a poop and a deck- 
house amidships, which the Talaliassee was not built with. 
Messrs. John and W. Dudgeon, of Cubitt-town yard, and the 
Sun engineering works, are the builders of both the ship's hall 
and her engines. In the first trial, the distance between the 
Nore and the Mouse light vessels was accomplished in 26 
minutes ; and this gave the Rattlesnake the extraordinary speed 
of over 17 knots — extraordinary indeed if the proportionate power 
of her engines to her tonnage is considered. It was merely a trial 
of engines and speed of the ship, all experiments in making circles 
and revolving under steam being unnecessary, owing to the results 
gained on former trials of vessels fitted with twin screws. Although, 
however, no official trial was made of the Rattlesnake^s power in 
this respect, enough was done to satisfy the most sceptical that 
she possessed the same revolving powers and quickness of motion 
that her sister had possessed before her, and that no vessel fitted 
with a single screw could ever approach. The sister vessel to the 
RattlesJiake has run the distances each way between Wilmington 
and Bermuda in 53 and 54 hours respectively, absolute time. As 
it is 730 miles between the two ports, this gives 1460 miles for 
107 hours* steaming. The engines of the Rattlesnake worked very 
satisfactorily throughout the day's trial. Their revolutions averaged 
120 ; steam pressure, 28 lb. ; vacuum, 25. The twin screw has 
been found equally successful at sea. 



THE STEAM RAMS, "SCORPION" AND "WYVERN." 

The following is the description of these vessels (sister ships) 
and their armament : — Each has length on water-line, 224 ft. ; 
beam, 42 ft. 6 in. ; depth, 20 ft. ; measurement, about 1890 
tons. Their engines also manufactured by Messrs. Laird Brothers, 
are 350 horse-power, on the horizontal principle, with double 
piston rods. The cylinders are 56 in. long, with a 3 ft. stroke. 
There are four distinct boilers, which may be used separately or 
together, and 16 furnaces. The whole of the machinery is below 
the water-line. The ordinary hull is of iron, of extra strengrth ; 
over this is a coating of 10 in. of teak and armour-plates 4^ m. 
thick, nearly the whole length of the side, but tapering in thickaess 
at bow and stem. The stem curves outwards five feet below the 
water-line ; and, being formed of massive wrought-iron, forms a 
ram of immense penetrating force. This prow, as regards the 
propulsion of the vessel through the water, really forms part of 
the hull. The stern is shaped with the view of protecting the 
screw propeller and glancing off shots. The whole arrangements 
display great combination of strength. There are two turrets, 
ibe greater portion of which is beVow tVie mam ^e^, ^iwrjlix^ two 
2 2- ton guns each. The plating oi tYi© trar^Va Ha ^\ Vo.. ^2mL^«- 
On the trisd the Scor^wm, \vitli ^00 tona oi co?\ oTL\ic>«c^^ ^«« 
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13 ft. forward and 14 fk. 9 in. aft. Her steeriDg qaalities were 
firnnd to be admirable, and she made a complete circle in an 
^▼erage time of five minutes. The speed obtained in running the 
measured space, 0*906 of a knot, between the Queen's channel 
Fairway buoy and the Victoria channel Fairway buoy averaged 
10*490 knots. The starting gear of the engines is worked by a 
small engine, instead of by hand, which gives the engineers a 
great command over them. In revei-sing, the plan was found to 
work admirably. — Mechanics* Magazine, 

COATING OF SHIPS WITH GLASS. 
By direction of the Admiralty, experiments, which are stated to 
be highly satisfactory, have been carried out at Woolwich dockyard 
to ascertain the practicability of coating the bottom of iron ships 
on a plan invented by Mr. Leatch : this consists in coating the 
iron surface with gutta-percha or other cement, and on this soft 
material fastening sheets of glass about a quarter of an inch thick. 
The glass is previously bent to the shape of the ship, and pierced 
for the reception of the screw or bolts ; the apertures being lined 
with a soft adhesive composition, which prevents the fastenings 
from coming into immediate contact with the glass. 



SUBSfABINE BOAT. 

A riSTTER from Eochefort states that a Submarine Boat has 
been built in that port : it is shaped like a fish, of which the 
back, rather convex, serves as a deck, but without bulwarks. 
The stem is slightly rounded, and the bow is terminated by a 
spur, partly concealed under water. This boat is traversed length- 
ways by a large pipe laid on the deck. It is by this pipe, wluch 
is pierced with small holes, that the water enters to sink the boat. 
It is likewise by this pipe that the air enters to lighten the 
boat and bring it up to the surface. The vessel is propelled by 
means of a screw, set in motion by compressed air. It is said 
that the crew of the boat may remain four hours under water. 
His boat, Plongeur, does not draw more than 8 ft. of water ; 
her engine is of 80 horse-power, steam is replaced by compressed 
air, and her crew of t^lve men are stated to be protected from 
lUl danger. The Plongeur is intended to be a formidable engine 
of destruction. Her spur is formed like a tube, and an incen- 
diary shell may be placed in it. Should an enemy's fleet be at 
anchor the Plongeur will drive her spur into the nearest ship and 
then retreat, unrolling at the same time a metallic wire. When 
at a safe distance an electric spark will cause the complete explo- 
sion of the enemy's ship. 

In the Meclmnics* Magazine we find the following report of an 

experiment made to test the above vessel at Rochefort *. — " Th^ 

boat was stated to be so constructed as to admit oi Wwi^ «\\s\q^\. 

instantly submerged by^ compressed air and ^ pecxii^'ax w^-^m^^m^ 

with which it was proyided. The only part tbKt t^iaahxi^ 'sSssWV'!^ 
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is a small tower, whence the commander may observe the position 
and motions of the ship to be attacked, and direct his men which 
way to steer in order to strike her hull with the formidable spue, 
which constitutes the chief means of attack of the new contri- 
vance. The experiments, however, were not satisfactory : more 
than an hour elapsed before the new vessel got under water 
with an indolent sort of see-saw motion. She slowly performed 
the whole distance from one end of the port to the other, and 
then veered round to return. On nearing the starting-point she 
very nearly ran foul of one of the vessels in the port, whereby 
the power of her spur would have been tested in rather an un- 
expected and unwelcome manner." 



NEW TORPEDO BOAT. 

The New York Herald speaks of a new Torpedo Boat recently 
invented by chief engineer Wood, U.S.N. This vessel is designed 
to explode a torpedo in contact with a ship's bottom, and is an 
entirely new conception. She is built of wood, is 75 ft. in length, 
20 ft. beam, and 7 ft. depth of hold. She is constructed in the 
most substantial manner, with heavy beams supported by hang- 
ing knees, securely bolted and fastened. The deck is crown^ 
about 2 ft. fore and aft, and about as much athwart ships, and 
this will be covered with a thickness of iron armour sufficiently 
strong to make it shot and shell proof. The vessel will sit very 
low in the water under any circumstances; when not actively 
employed she will float some 20 odd inches above the surface ; 
tut when approaching a vessel to destroy her or engage in blow- 
ing up obstructions, only the crown of her deck will be above 
water. There are but three objects above the decks — viz., pilot- 
house, smoke-stack, and ventilator. These only show a few inches 
at the most. These articles are perfectly shot- proof, and their 
openings are protected in the most secure manner. 

The novelty of the vessel is not seen until a visit is made below 
the deck. Away aft is placed the engine, with a cylinder of 
18 in. in diameter, and 18 in. of stroke of piston. This 
engine works a screw of a size capable of forcing the vessel 
through the water at the rate of say 12 miles per hour. Next 
conies the boiler, which furnishes steam for the main engine as 
well as for the auxiliary engines, which work the submerging 
pumps, and the mechanism by which the torpedo arm places the 
torpedo beneath the ship. Everything connected with these 
machines is of the most simple and durable kind, and not liable 
to get out of order. Forward of the boiler is the steering wheel, 
located beneath the pilot-house, and then the torpedo machine. 



KEW SOUNDINO APPARATUS. 

A NEW marine Sounding Apparatus has been invented by M. 
GoUezel. A gre^t objection to that at present employed is that 
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omrents in the water cause the line of suspension to be bent, and 
so the apparent depth, judged of by the lengrth of line employed, 
is much greater than the real depth. The purpose to which the 
new Sounder is intended to be applied is for the construction of a 
chart of the bottom of the ocean, which would be of immense ser- 
vice in the laying of telegraphic cables ; and, apart from such uses, 
the possession of such a map would be of great scientific interest. 
In the improved apparatus the suspension line Ls altogether dis- 
pensed with ; a rod of iron, furnished with nippers at the extre- 
mity, supports a cylindrical weight capable of being detached from 
the rod ; above the weight a float of hollow metal is fixed. On 
striking the bottom of the water, the weight is detached, and the 
remainder floats to the surface ; a small clock enclosed in the ap- 
paratus is so arranged as to stop by the concussion, so that the 
time of descent can be estimated ; a bell is also attached 'an easily 
visible object is fixed above the whole, to avoid any difficulty in 
finding the apparatus after its arrival at the surface. The advan- 
tages of this apparatus for the purposes to which it is destined are 
so apparent that comment is unnecessary : close approximation to 
the real depth of the water at various parts of the ocean, with much 
more rapidity than with the old method, will now be obtainable, 
the friction of the line in the water retarding the descent to an 
immense extent. 



Naval signalling. 

Some interesting experiments on Naval Signalling have been 
conducted under the auspices of the Lords of the Admiralty with 
perfect success. The means employed are principally the Electric 
and Lime Lights. The entire system of transmitting the signals 
by day and by night is available under all circumstances, and is 
expressed by jets of steam, revolving shutters, a collapsing cone 
or disc by day ; by one bright light by night, and by a fog- 
bom or steam- whistle in a fog. With these means the following 
results have been obtained : — 

The new code may be said to be based upon the Morse Tele- 
graph, the short and long dashes in the printing of which are 
represented by Captain Bolton and Commander Colomb, to whom 
the nation is indebted for the development of the system, by 
the time the jets of steam, cone, or disc, or shutters, are exhi- 
bited by day ; the time the light is flashed in by night, and the 
duration of the sound eiuitted by the steam -whistle or fog-horn 
in a fog. For exhibiting the light or cone on board ship, Com- 
mander Colomb makes the duration of the signal dependent upen 
a mechanical arrangement of his own invention, which leaves 
nothing to the judgment alone of the signalman, and makes use 
<mly of numerals, which are thus applicable to the present navy 
signal-books. Captain Bolton has also introduced a lime light 
field apparatus, which is supplied by the War Department to our 
Eoyal Engineers at a coat of about S5l, only. 
D 
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DABOLL*S LABQE FOG TBUMPET. 

Mr. Daboll, of New York, the inventor of fog whistles, has 
received an order from the English Government to build and fur- 
nish a larger and more powerful signal than he had hitherto made. 
It will consist of two twenty -four inch caloric engines, placed side 
by side upon a platfonn or bedplate of cast iron. Upon the same 
platform will be two air-tanks or receivera, into which will be con- 
densed the air for blowing the trumpet. But one engine will be 
made use of at a time, the other being a reserve in case of acci- 
dent, and either can be fired up in about half an hour. The auto- 
matic arrangement by which the trumpet is blown and operated 
can readily be changed from one engine to the other. The trumpet 
is intended to revolve halfway round and back in about a minute, 
and blow its blasts as it moves around. This apparatus is specially 
intended for Dungeness, where Mr. DaboU has already erected a 
smaller signal of this kind. 



ARTIFICIAL SUNLIGHT. 
For many years past attempts have been made to evolve from 
natural elements a gas or flame which, on a small scale, should 
equal in quantity and intensity the light emitted from the Sun. 
So long ago as 1859, Professor Bunsen and Professor Roscoe sug- 
gested that the fusion of the metal magnesium might prove to be 
the solution of the problem ; and M. Sondstadt has commenced 
the manufacture of that metal on a large scale for photographic 
purposes. It has been demonstrated, that by burning magnesium 
wire in a spirit or oil lamp, an illuminating power of great biil- 
liancy might be gained. The two Professors long since examined 
the photo-chemical action of the Sun, compared with a terrestrial 
source of light, and this latter was effected by the combustion of 
magnesium wire. The application of this light may become, it is 
easy to perceive, of vast importixnce beyond its photographic uses. 
A burning magnesium wire, of the thickness of 0*297 millimetres, 
evolves as much light as 74 stearine candles, of which five go to 
the pound. In order to produce a light equal to that of 74 such 
candles burning for ten hours, and in which 20 lb. of stearine 
would be consumed, 72*2 grammes of magnesium wire would be 
required. The magnesium wire is prepared by forcing out the 
metal from a heated steel press, having a fine opening at the 
bottom. For the purpose of consumption, it may be rolled up in 
coils on a spindle, which, by the agency of clockwork, or weights 
above, could be made to revolve. A pair of feeding rolls would 
posh the end of the wire forward, at a rate commensurate with 
the speed of its combustion. 

So far as the usefulness of the discovery is concerned in relation 

to Photography, we have the following testimony from Mr. 

Brothers, of Manchester : — " The result of an experiment I have 

just tiied, 18, that in fifty seconds, with the magnesium light^ I 
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have obtained a good negative copy of an engraving — the copy 
being made in a daritened room. Another copy was made in the 
usaal way, in daylight, and in fifty seconds the result was about 
equal to the negative taken by the artificial light.** Who shall 
say, therefore, that at some not distant day, nature and science 
may not place at our disposal a substitute for the bright orb of day 
L artificial sun ? — Meckanica* Magazine, 



HUOB FIBE BALLOON. 

M. GoDABD has made some extraordinary ascents from Cre- 
mome Gardens in a large Fire- Balloon of very peculiar construction. 
^ M. Godard's balloon is an enormous structure, made of silk inside, 
and very plain canvas outside ; of the ordinary pear- shape, covered 
with representations of the French Eagle, and having near the 
top a blue curtain rim which serves to break the monotony of its 
whitey-brown surface. It is 117 ft. Tnn. in height ; 95 ft. 9 in. in 
circumference ; 300 ft. 6 in. superficial ; 30,000 ft. in area ; 2005 lb. 
in weight ; 498,556 cubic contents ; contains 4793 square yards of 
silk in 1910 pieces of 96 stripes; 14,203 feet of stitching ; 96 over- 
laps of joints 154 feet long ; making 13,848 feet more of sewing. 
17,244 feet of galloons, which form the net-work ; the galloons are 
stitched on both sides, and contain 34,349 more feet of stitching. 
24 compartments in the parachute require 6824 feet of stitching. 
The total number, 69,324 feet of stitching, contain 2706 days of 
work ; the valve is 4 ft. 8 in. in diameter, and the appendix is 
24 ft. 5 in. ; to the opening of the latter are held, rigged by a 
wooden hoop, 32 cords to sustain the car, which weighs 585 lb., is 
dish shaped, and 13 ft. 2 in. in diameter, with a bol*der of 8 in., 
tiie whole constructed of several pieces, which can be disconnected 
for convenience of transport The hoop and the car are also at- 
tached by 64 metal cords. In the centre of the car are an 18-ft. stove, 
including the chimney, 980 pounds in weight ; 6 ft. 6 in. in diameter, 
three cylinders, 3 in. apart from each other, invented by M. 
Godard, with a view to counteract the effects of the radiated heat 
upon the occupants of the car : inside the flue is a metal colander 
to intercept sparks. The combustible employed in lieu of gas is 
rye- straw, cleaned from the ears, and compressed into blocks. The 
total weight of the balloon (including the grappling-iron and cords, 
is 400 lb. ; two supplementary pumps, 150 lb. ; and combustible, 
^00 lb.) is 4620 lb. The inflation occupied but 45 minutes. 



IMPROVED HTDBO-CARBON LAMP. 

Mr. G. Smith has patented certain improvements in Lamps for 
burning Hydro-carbon Oils. The oil is contained in a vessel below 
the burner, which is somewhat of the argand form, modified to 
suit this particular class of oils ; an air- tube is carried entirely 
through the vessel, and communicates with the external atmosphere 
by perforations in a stand on which the vessel is placed. The ia^ 
of this tube is about 3 in. more or less from tVie top oi >i\i^ vvi^'^^ 
1)2 
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vessel. The wick is placed round the central air-tube, the wick 
elevator being a simple ring with grippers on the inner surface 
which press portions of the circumference of the wick against the 
central tube : a rack is fixed to this ring, and is raised and 
lowered by a trunnion moved by a spindle extending outwards 
from* the side of a pipe to which an outer tube is screwed. This 
outer tube is caiTied up to about the same level as the top of the 
air-tube, and is curved inwards at the top. The top of the wick 
passes between these two tubes. The gallery carries a deflectiug 
cone, the height of which is capable of regulation up and down 
the second tube hereinbefore mentioned ; but the mouth of the 
deflector should be kept slightly above the top of the wick. By 
the particular arrangement of tubes and cone, and the addition of 
a chimney, hydro-carbon oils are burned witliout smoke or smell, 
the deflecting cone being properly regulated to ensure these 
effects. — Mechanics' Magazine. 



PETROLEUM OILS. 

Dr. Maecet, in a paper read by him to the Society of Arts, 
thus details the numerous valuable properties of Petroleum as an 
illuminating agent. It gives off less carbonic acid than any other 
illuminating material, bearing very favourable comparison with 
coal gas in that respect ; its lighting properties are also superior to 
many other materials at present in use ; its cleanliness and freedom 
from smell when burning recommend it for domestic purposes. 
Dr. Marcet then described the various lamps in use for burning 
petroleum, and gave a decided preference to the lamp with a flat 
wick of six-eighths of an inch in width. The lecturer then pro- 
ceeded to consider the objections urged^against the use of petroleum, 
and explained that they only applied to oils from which the lighter 
Sind more inflammable portions had not been distilled. To guard 
against any danger he advised people to test their petroleum before 
burning it. Mr. Young had recommended a method to effect this 
purpose without the use of a thermometer, which is applicable 
both to coal oil and petroleum. He then reviewed the various 
causes of petroleum accidents, and concluded with an account of 
his visit to the petroleum wells of Canada. In the discussion 
which followed, Mr. W. B. Tegetmeier said that the test spoken of 
by Mr. Young was an improvement upon one which he himself 
had proposed to that gentleman. His great object was to do aw^ay 
with a thermometer, and afford every means of testing these oils. 
He believed the standard of safety ought to be fixed at 130 deg. 
Fahrenheit. Dr. Marcet then called attention to very culpable 
ignorance on the part of certain Government officials in allowing 
the Warrior ironclad to be lighted by means of an oil or spirit 
the inflaming point of which was as low as the freezing-point of 
water, and which gave off inflammable vapour at ordinary tem- 
peratures. (The speaker demonstrated this by kindling a small 
portion of the oil in question at a short distance from the surface 
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of the liquid.) The spirit was used by blowing through it atraos- 
pberic air, which became charged with iDflammable vapour and 
burnt like gas. The inventors of this method of illumination gave 
it the ridiculous name of "ozone gas." The upsetting of a vessel 
of this spirit in the presence of a light would endanger the lives 
of 600 men and 480,000Z. worth of property. Dr. Bachhoffner 
considered the use of almost every j)etroleum oil as not unattended 
with danger. With regard to the Warrior, he had no doubt that 
proper precautions were taken to insure perfect safety. Dr. Paul 
stood forth as the defender of the use of all petroleum oils, no 
matter how low their point of ignition, as perfectly practicable and 
safe. With respect to the dangerous oil used on board the Warrior^ 
Mr. G. Wilson thought that valuable vessel was hardly the place 
in which to try delicate lighting experiments. 

At a meeting of the Association of Medical Officers of Health, 
a paper has been read on the recent petroleum accidents, and on the 
ready detection of dangerous lamp oils. It was shown that these 
accidents had invariably resulted from the employment of oils 
capable of being ignited at a very low temperature, in many cases 
even below the standard of the Petroleum Act ; one very severe 
accident being traced to the employment of an oil giving off in- 
flammable vapour at a temperature below the freezing-point of 
water. The author of the paper, Mr. Tegetmeier, exhibited a 
very easy and practical mode of detecting dangerous oils. Two 
teacupfuls of boiling water and one of cold water (at the ordinary 
temperature of a sitting-room) were mixed together in a small 
basin ; a cupful of the water was then taken, and a teaspoonful 
of the oil to be tested poured on its surface ; in a few seconds a 
light was applied to the oil. The dangerous oils, thoHO capable 
of igniting below 128 degrees, immediately took fire, whereas it 
was shown to be impossible to ignite those which were of a safe 
and non-explosive character. In the conversation that ensued, 
Drs. Letheby, Lankester, and K. D. Thomson took part, and the 
desirability of raising the standard of the Petroleum Act from 100 
to 125 degrees was discussed ; many accidents, some of a fatal 
character, having arisen from the employment of oils having a 
higher inflaming point than 100 degrees Fahrenheit. 

There has been much controversy as to the safety of petroleum, 
but we think the matter set right in these few remarks in the 
Builder : — "The advantage is to a certain extent counterbalanced 
by the danger which attends the use of this material. We 
hear of constant accidents from its introduction ; and we fear 
that without some carefully considered regulations respect- 
ing its sale, the number of fires will be permanently increased 
from this cause. Tliat there are two kinds of so-called paraffine 
oil, however, in the market, one of which is by no means danger- 
ous, some traders seem to know, while others are either ignorant 
or reckless ; and it is certain that the very dangerous paraffine is 
often sold under a warranty that it is safe ; by whicla. \s^%xi& 
many poor women smd children are burnt, liouBea ^'ea.^iTO^^, mA 
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other mischief is done. No douht persons who are in this way 
guilty could be forced to pay damages ; but something more than 
this is needed for the protection of the public." 

The danger from using the cheap paraffine lamps is great. 
Thus, a young girl , while carrying "a penny parafl&ne lamp," 
when it got so hot that she dropped it ; the oil flared up, the 
deceased, to get out of the way, jumped over the flame, her clothes 
caught fire, she was fearfully burnt, and died. 



PETBOLEUH AS FUEL. 

With the object of testing the merits and capabilities of Petro- 
leum as Fuel, experiments on an extensive scale have been made 
at Woolwich Dockyard. The plan is simply to burn the petro- 
leum through a porous material, which is placed in an iron 
chamber, dipped into a water- vessel, also of iron. The oil admitted 
into the chamber soddens the porous material, and rises by capil- 
lary attraction. The surface then catches fire and bums rapidly 
as long as the oil is supplied. The effect of the flame is said to be 
80 great, that with the small apparatus, which is only 2 feet super- 
ficial area, and afiixed to a boiler, the oil has been utilized so as ta 
be equal for steam purposes to five tons of coal. The method 
adopted is the patented invention of Mr. C. J. Richardson, an 
engineer residing at Kensington. A third advantage is obtained 
by the employment of the petroleum — namely, that no stokers are 
needed, and the boilers can be supplied with several fires one above 
another. The small grate used in the experiments was placed 
under a boiler of 17- horse power, and in two hours it raised the 
steam to 10 lb. pressure. 

The objection* to the use of this oil beyond its cost, seems to be 
the fear of explosion. A curious property of petroleum is said to 
have been discovered by Dr. Decaisne, of Antwerp, who announces 
that it instantaneously destroys that parasitical insect of the 
AcaruB family which produces the human skin disease called itch: 
all that is requisite is simply to apply the oil without even rub- 
bing ; and that the mere vapour of the oil will disinfect clothes 
tainted with the virus. If all this be true, doubtless there are 
other skin diseases thus curable ; for more than one skin disease 
originates in parasitical causes. It may also turn out to be useful 
in gardens. 



FUEL IN IBELAND. 

At a meeting of the Royal Dublin Society, an elaborate 

paper has been read by Mr. Hamilton 0*Hara, on "The Supply 

of Fuel in Ireland." It was characterized by great research, 

MDdgAve much useful information as to the extent of the coalfields 

Mod peat bogs of Ireland, the different vanetiea oi ivi^, ^tA Vvss^ 

tbe Itawense supply of peat, now o£ little \iae iot mwv\>S*.<i\.'vw\ii^ 

OSes, majr be rendered by improved modea oi ^te^w»JC\csu 
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nearly as valuable as coal. The area of the bogs of Ireland 
amounts to 2,830,000 acres, and estimating a cubic yard of dry 
peat to weigh 550 lb., the quantity of valuable fuel from this source 
amounts to 6,338,666,666 tons. On pursuing the calculation 
further, and taking the economic value of turf, compared with that 
of coal, as 9 to 54, the total amount of peat fuel in Ireland is equi- 
valent in power to about 470,000,000 tons of coal, and estimating 
coal at 12s. per ton, we find the money value of aU the peat in 
Ireland to be 280,000,000^. sterling. Mr. O'Hara referred to the 
particular qualities of coal found in the various coalfields in the 
provinces, and quoted statistics as to the quantities found in each, 
the area occupied in Leinster being 230 square miles. There are 
73 collieries at present in Ireland, 31 of which are in Leinster, 29 
in Munster, 7 in Connaught, and 6 in Ulster. Of these 46 only 
are at present worked. The quantity of coal taken from them was 
120,000 tons a year, but in 1862 it amounted to 127,000 tons. 
The number of mines now worked was an improvement on that of 
former years. In 1853 there were only 19 at work, in 1856 there 
were 22, and now there were 46. — Mechanics^ Magazine, 



PTBIMOm? ASPHALTS. 

The noble area of Trafalgar- squar a, to the extent of about 
80, 000 feet superficial, has been laid with Pyrimont Asphalte, upon 
a carefully-prepared foundation of concrete, by Claridge's Com- 
pany. Eastward of the Nelson column was stationed an engine 
by Easton and Amos, the power of which was employed to drive 
iron arms or agitators within three large caldrons, containing an 
admixture of Pyrimont asphalte and mineral tar — the former is a 
bituminous limestone, obtained from mines in France, some blocks 
of which, rough from the quarry, were, at the time of our visit to 
the scene of operations, lying upon the ground. These blocks 
were reduced by steam-power to a fine powder, to which was 
added a small quantity of grit ; and this powder was then trans- 
ferred to caldrons and brought by heat to a mastic state by the 
addition of five per cent, of mineral tar, which is also a mineral 
extract. On attaining a semi-fluid state, the asphalte was removed 
from caldrons into skips upon trucks along a portable railway to 
the spreaders, and was laid one inch thick in two layers breaking 
joint, a smooth surface being obtained by rubbing in a fine powder 
of slate dust and silver sand. The old pavement was relieved 
here and there with stars, circles, and margins in Portland 
cement. This decoration is now effected by red tiles from the 
Architectural Pottery Company, Poole. This particular asphalte, 
from its qualities of compactness, durability, and imperviousness 
to moisture, has stood the test of time, and is likely to prove a 
useful material. The works at Trafalgar aquaxe axa \^i^ \w^^jsi»\. 
ever executed in this country, not excepting the a^^iXO^Oa. \» ^^ 
Vake of York's steps, which was done by >tbe same coxo^^o^ ^otaa 
years ago. — £uUding News, 
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GAS- LIGHTING RAILWAY TRAINS. 

The North British Railway Company have adopted an improved 
system of Lighting with Gas the carriages on the Dalkeith and 
Musselburgh sections of their line ; and, so far as the experiment 
has yet been tested, it has proved highly successful. A large gas- 
receiver has been erected at the east end of the Waverley Station, 
and connected with this is an ingenious but simple set of apparatus 
by means of which a large passenger- train can in the space of a 
minute be supplied with gas to serve for a pretty long journey. 
The alterations requisite to be made upon the carriages for carry- 
ing out the improvement have been very slight, and the expense 
trifling. The gas for the supply of the train is contained in a 
small gasometer formed of elastic material, which is fitted up in 
the guard's van. From this receptacle an iron pipe is led along 
the roofs of the can-iages, the spaces between the carriages being 
connected with composite pipes, sufficiently slack to avoid all 
risk of its being strained or otherwise afiected by the motion of 
the train. The old oil-lamps have been removed from the car- 
riages, and large patent glass globes have been substituted, within 
which the gas-burners are fastened. The gas can be regulated at 
will by the guard, and can be turned off at the gasometer, should 
it be necessary to do so. The light produced by the gas is steady 
and brilliant, and adds greatly to the comfort and cheerfulness of 
the carriages. Independent of its striking and manifest advan- 
tages, the new system of lighting the carriages has the additional 
recommendation of cheapness. 



RYFFELS HYGEIAN STOVE. 

The arrangement of this Stove seems to us very good. Between 
the fire-box and the outer cylinder there is everywhere a space, so 
that the latter is warmed only by the heated air, and emits no 
fumes ; while the mode of supplying air to the fire is such as to 
admit of the most complete control. 

When the stove is lighted, no further attention is needed. The 
smoke is carried off by a small pipe passing into a chimney or 
flue, or in any other convenient way. In the words of the 
patentee — "The firewood is lighted on the top of tlie coal, and 
the fire then shut in with the cover of the firebox : the supply of 
air being thus cut off from the top, a vacuum is produced, which 
immediately causes a downward suction of the fire to, and an 
upward draught of the air from, the grate ; the two elements 
meet, and the action of the stove is at once established. The coal 
ignites very quickly. When this has taken place, and the regu- 
lator is partially closed, the fire is fed by highly rarefied air, which 
not only greatly retards the combustion of the fuel, but actually 
controls the fire in such a manner that, without losing any of its 
intenaity, it can neither increase nor decrease, b\it coutiuues bum- 
-^S" refful&rly un til nil the fuel is consumed." TYie a\iONe \% ^V\iiyitvW^ 
ecoDomica], and produces uniformity oi temipet?A.\iT«. — Buildtr. 
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MABBIOTT'S niPROVEMEKTS IN B0ILEB8 FOB HKATINO BUILDINGS. 

This inventioD, patented by Mr. A. Marriott, of Higham Fer- 
rers, Northamptonshire, consists in constructing the Boiler with 
an annular water space at the top and bottom, these two water 
spaces being connected together by vertical tubes. The flow i)ipe 
is connected to the upper annular water space, and the return 
pipe to the lower annular water space. The grate is placed 
in the interior of the lower annular water space, is mounted on 
pivots, and is capable of being tilted by means of a lever out- 
side so as to empty its contents into the ash-pan. Above tlie 
upper annular water space is an annular smoke- box, one side of 
which is connected to the chimney or flue, and the opposite side to 
the central fire space, so that the heat and smoke are cotnpelled to 
pass round the upper annular water space instead of passing 
directly to the chimney or flue. The ash-pan is enclosed, air 
being admitted or shut off by means of a damper, which is opened 
or closed by a regpilator constructed as follows : — In connexion 
with the flow pipe, close to its junction with the upper annular 
water space, is placed a bulb or hollow sphere of cast iron or other 
metal ; and inside this hollow sphere is placed another hollow 
sphere of smaller diameter, so that as the hot water passes alung 
the pipe it circulates freely round the inner sphere and commu- 
nicates its heat thereto. The lower side of the inner sphere is 
connected by a metallic pipe to an elastic tube closed at the 
bottom and attached to the damper by a screwed rod and swivel. 
The upper part of the inner sphere is also furnished with a pipe, 
which passes upwards through the outer sphere, where it is closed 
by a screw cap. Mercury is poured into the inner tube throujjh 
the last- mentioned pipe, filling the sphere and elastic tube, and the 
cap is replaced. It will now be evident, that, as the temperature 
of the water increases, it will cause the mercury to expand and 
lengthen the elastic tube, and thus cause the rod to close the 
damper ; and as the water cools the mercury contracts, and allows 
the elastic tube to open the damper, and admit air to the fire. It 
is preferred to make the elastic tubt^ of vulcanized indiarubber 
surrounded by a coiled wire spring. By placing a thermometer 
on the flow pipe, and lengthening or shortening the screwed rod 
accordingly by means of the swivel, the heat of the water may be 
regulated to any required degree, and maintained at an equal tem- 
perature for any desired length of time. Of this improvement the 
Mechanics* MagaziTie gives illustrations. 



WABMING CHURCHES. 

In the Scotsman newspaper there are some particulars as to the 

Warming of Dunfermline Abbey Church by means of the patent 

multitubular heaters of Mr. W. Clark, jun., of D\iniensiVvci^. *\:\\^ 

church seats over 2000 persons, is lofty in the rooi, a.Ti^\\^\fc<iV3 

about 1900 square feet of glass, in small panes set Vn \e»A-'^«tV^ 

far from being air-tight. The area of the c\i\ac\i con^alvcA ^5.^- 
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wards of 425,000 cubic feet of air ; and yet, according to the 
Scotsman's correspondent, this church is sufficiently warmed at a 
cost for fuel of from Is. 6d. to 2s. The fire *^ is lighted about six 
o'clock on Sunday morning ; by seven o'clock it is giving a large 
amount of fresh warm air ; and by the time the congregation 
assembles the temperature is at 55*" to 57°) or above temperate, 
and by mid-day there is so much heat generated in the heaters 
that no further coaling is required for the rest of the day. The 
apparatus is so constructed as to throw into the church a constant, 
powerful stream of fresh air from the outside, which can be heated 
in its passage through the heaters to a temperature of 200*, or 
more if required. It requires no fan-blast, or artificial force what- 
ever, and enters the church with such volume and power that its 
course can be traced upwards to the ceiling, 50 feet high ; and 
such a constant influx of fresh warm air forces off the vitiated air 
and prevents the disagreeable effects of cold draughts from open- 
ings left for ventilation." The plan is said to have been equally 
successful in various other churches and other public buildings in 
which it has been tried. 



AMMONIA EXTINGUISHING riBES. 

An apothecary at Nantes has discovered accidentally that Am* 
monia will effectually extinguish Fires. He happened to have about 
70 litres of benzine in his cellar, and his boy, in going down care- 
lessly with a light, had set fire to it. Assistance was speedily at 
hand, and pail after pail of water was being poured into the cellar 
without producing any effect, when the apothecary himself took 
up a pail which was standing neglected in a corner, and emptied 
the contents into the cellar. To his astonishment the flames were 
quenched as if by magic, and upon examination he found that the 
pail, which belonged to his laboratory, had contained a quantity of 
liquid ammonia. The result is easy to explain on scientific prin- 
ciples — for ammonia, which consists of 82 parts of nitrogen and 18 
of hydrogen, is easily decomposed by heat, and the nitrogen thus 
set free in the midst of a conflagration must infallibly put out the 
flames. A large supply of liquid ammonia properly administered 
would be the promptest fire extinguisher ever imagined. — Galig- 
na/aHs Messengei\ 



APPARATUS FOB FIKEMEN. 

A SIMPLE and apparently effective Apparatus has been lately 

constructed by a Mr. H. Kuhfuss, of Garlsruhe, for the purpose 

of discovering the whereabout of the flames in cases where the 

smoke would prevent a fireman from entering a house in the ordi- 

iJBry nmnner, Mr, Kuhfuss does away with the mouthpiece and 

fresh-air pipe hitherto used in these caaea. "YJVva a.Y^8i%.\.\» wiwriats 

of a cap made of light material, and co^exed V\'Oti %. c^^M\w^ 5JI 

^utta percba ; this cap is drawn over t\ve \ieaA, ^ t^^^ax ^i mesa*- 
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robber fitting it sufficiently tight round the neck to prevent the 
Bmoke from entering. Two holes, filled in with glass, admit light, 
as in a diving apparatus ; and in the region of the mouth and nose 
two cross incisions are made, which are buttoned up, after a 
sponge, saturated with strong vinegar, has been admitted, entirely 
covering mouth and nostrils. Experience teaches that the organs 
of respiration are not affected by the smoke so long as the sponge 
is kept wet ; and a small bottle of vinegar which the fireman takes 
with him, enables him to moisten the sponge when required. 'A 
whistle, attached to the inside of the cap, completes this very 
simple cuntrivance. — Builder, 



LONDON FIRBB DUBINO THB YEAR 1864. 

The Annual Report of the Superintendent of the London Fire- 
Engine Establishment deserves attention. In the year 1863 the 
number of alarms given at the various stations of the metropolis 
alone was 1624. Of these 81 were false, 139 proved to be only 
chimney alarms, and 1404 were fires : of which 39 resulted in the 
total destruction of buildings, &c ; 310 in serious damage; and 
1055 in slight damage. The fires of 1863 show an increase, com- 
pared with those of 1862, of 101 ; and compared with the average 
of the previous thirty years, the increase is 582. This is an enor- 
mous increase, which is not to be accounted for by the increase of 
population and buildings. The report, however, shows that in 
the management of fires there is an improvement. The totally- 
destroyed list, 39, compared with that of 1862, shows an increase 
in number of six ; but compared with reference to the average 
population of the thirty previous years, there is a decrease of nine. 
The amount of total destruction will, we hope, decline, as the 
fiunlities for telegraphic communication are in more complete 
workmg order between the various districts and the nre-brigade 
stations, and through the general introduction of the steam fire- 
engines; but the iigui-es which follow show that a considerable 
portion is caused by the distance between the suburban districts 
and the stations ; for of the buildings destroyed, 4 were over 2 
miles from the nearest station, 7 over 3 miles, 1 over 5, 2 over 6, 
2 over 7, 1 over 8, 1 over 11, and 1 over 12 miles; 3 were lost 
from want of water, and 1 fell down before the fire was extin- 
guished. We thus learn that a great part of the thorough mischief 
is done at a distance of about 3 miles from the stations at present 
established. * 

Of the 89 totally burnt-out buildings, 18 were completely alight, 
and 1 7 others burnt down, before the arrival of the engines. It 
is said that the telegraphic communication between the chief 
station and the outlying ones — a plan which we recommended 
years ago— has been completed ; and now we urge, -not ox^.-^ >i)ci^ 
enction of fresh etations, but telegraphic comniaxiic&tiOYi Vn e^aa^ 
<^£re tbroagbout the part where the total burnVng ia Wkfe mo^\. 
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The figures, in connexion with other large cities, are worth note, 
although the accounts of some of those abroad may not be quite 
exact. Average per annum :— Philadelphia, 363 ; New York, 
831 ; Paris, 300 ; Berlin, 260 ; Hamburg, 244 ; St. Louis, 189; 
Boston, 172 ; St. Petersburg, 140 ; Montreal, 104 ; Brooklyn, 
83 ; Troy, 42 ; Charleston, 31 ; Liverpool, 297 ; Manchester, 
238 ; Glasgow, 221 ; Dublin, 174 ; Birmingham, 127 ; Sheffield, 
61; Leeds, 47; Hull, 26; Bristol, 25; Cork, 23; Sunderland, 
22; Belfast, 17 ; Birkenhead, 8 ; York, 11 ; Exeter, 10 ; Water- 
ford, 5 ; Yarmouth, 4 ; Tynemouth, 3 ; and in London, as we 
have above recorded, 1404. 

A Report has also been published, containing statistics as to the 
number and character of fires which have been attended by the 
fire brigade maintained at the expense of Mr. Hodges, the dis- 
tiller, of Lambeth, from which it would appear that the public 
are vastly indebted to that gentleman, and the men under his com- 
mand. During the year 1863 the total number of fires attended 
was 108, whilst in 1862 they only amounted to 60. Of the former, 
84 took place on the south, and 24 on the north side of the Thames. 
Two steam fire-engines, the Twrent and the Deluge^ have 
been added to the plant of Mr. Hodges' fire establishment, and 
have proved very effective. 2200 feet of hose and other appli- 
ances are kept in thorough repair, and in readmess at a minute's 
notice. 



THE RAILWAY SYSTEM, ETC. 

The President of the Institution of Civil Engineers* (Mr. 
Maclean), in his Inaugural Address, thus forcibly points out the 
extraordinary effects which our great Engineering Works have 
exercised, during the last 30 years, in promoting the material and 
intellectual progress of Great Britain ; and showing more espe- 
cially that the wonderful prosperity attained during that period is 
to be attributed mainly to our Railway System, which has enabled 
us to develop the mineral resources of the country, and at the 
same time to provide secure and reproductive investments for the 
profits realised by the successful working of the system. 

* In the Annual Address, 1863, we find this note upon the origin of the 
Institution :— It was about the year 1816 that Mr. Henry Robinson Pahner, 
who was then articled to Mr. Bryan Donkin, first suggested to Mr. Jusbua 
Field the idea of forming^ a Society of Young Engineers, for their mutual 
improvement in mechanical and engineering science ; and it was no doubt 
owmg to Mr. Field's influence that Mr. William Nicholsou Maudslay became 
the third who associated in this cause. These were shortly joined by five 
others — Mr.' James Jones, Mr. Charles Collinge, Mr. James Ashwelf, Mr. 
Thomas Maudslay, and Mr, John T. Lethbridge— and when the Institutioa 
was constituted on the 2nd of January, 1818, it comprised just these eight 
members, and so remained until the following year, when the number was 
iacreaaed by three. From that time to the present the numbers steadily 
iucreaaed, the iirst great impetus being the acceptance o^ tV^e office of Presi- 
dent, fa 1820, bv Teltbrd, under whose foatetuig \i«aaL t\ie Ixi^XaVqXaqxi ^w 

rapidly in importance, and eventuaUv acqvdrod a peimMietv^. ^o«v^an i«aaxv<^ 

the aaentWc Societiea of the metropolia. 



MECHAldCAL AND USEFUL AETS. 01 

The total net amount of income derived from all sources avail- 
able for taxation in 1815, was 152,388,226^., and in 1856, 
242,467,368^., showing an increase of 60 per cent., or upwards of 
90,000,000/. (which, on the basis of the taxation of 1815, would 
have yielded 9,000,0002. additional tax), from sources independent 
of the land. 

The causes of the enormous increase of the income of Great 
Britain are shown by tables, representing the profits of many hun- 
dreds of millions sterling invested in railways, canals, mines, ships, 
and other Works, in this country, in India, and in our colonies. 

Fortunately, the Railway System, since the introduction of the 
locomotive engine, improved by Stephenson, gave it vitality, has 
been a complete success, — in the reproduction of capital, in the 
enormous saving in the cost of transport, and in the facilities it 
affords for the development of mines, and of nearly all branches of 
national industry. 

After the opening of the Manchester and Liverpool Railway, 
the accumulated wealth of Great Britain, which previous to that 
time had been but sparingly invested in public undertakings, and 
was for the most part hoarded, or placed on doubtful securities, 
was thrown lavishly into the Railway System ; and, although for a 
time this led to the behef, that the supply of capital for the con- 
struction of such undertakings was inexhaustible, and induced 
excess of speculation, temporary distress, and subsequent distrust 
in the system ; yet the progress of railways ever since that period 
has been steady, and a reproductive profit has been assured on a 
capital of nearly 400,000, OOOZ. This vast capital has been created 
because railway securities, on th« principle of limited liability, 
occupy the highest place in public estimation, for investing the 
realised profits of the country, in consequence of the facility with 
which they can be purchased, and transferred in amounts suited 
to the requirements of every class of society ; and this leads to a 
constant accumulation of capital by inducing people to save a 
portion of their income — not merely for their own support in an 
after-period of life, but for the benefit of their descendants. Thus 
railway securities afford the means of transmitting wealth, as print- 
ing does knowledge, from one generation to another. 

The beneficial effect of the Railway System has not been con- 
fined to Great Britain. Before the introduction of railways the 
land was nearly the only safe means in Europe for the investment 
of capital ; and, in consequence of the competition for this security, 
the interest was reduced to a minimum rate, and was barely suffi- 
cient to induce people to save a portion of their income.^ The 
construction of railways, by inducing saving, has established a 
wealthy and educated middle class in most countries in Europe, 
who have not only developed the industrial resources and increased 
the capital of the country to which they belong, but have also, as 
in this country, promoted education, and humanized the conduct 
of all classes of the people. 

With respect to railwaya as a cause of the incte^^^ ol ^^^^iXiv^ 
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the land occupied by railways in Great Britain is under two 
hundred thousand acres, Including stations and other conveniences ; 
and to obtain possession of this land it has been necessaiy, during 
every session of Parliament, for the last thirty years, to engage tjje 
services of t\^e ablest counsel and the most eminent engineers in 
the committee rooms of both Houses at an incalculable expense. 
The land used for agricultural purposes is about forty million 
acres .; yet the Railway System, occupying only about one half per 
cent, of the total area of the land, now pays nearly as great an 
amount of Income and Property Tax as is paid by the whole of 
the farmers of Great Britain. 



CAPITAL EXPENDED ON RAILWAYS. 

The Capital expended in this country on Railways to the 
present time has been upwards of three hundred and eighty-five 
millions sterling, or nearly half the National Debt. This amount 
has been devoted to the construction of eleven thousand five hun- 
dred miles of railway in the British Islands, which are now open 
for traflBc. The works executed in connexion with these under- 
takings have been of extraordinary magnitude. Navigable rivers, 
and even arms of the sea, have been crossed over ; hills have been 
pierced by tunnels, and viaducts, embankments, and cuttings 
made in all directions. All this has been accomplished within the 
life- time of a single generation of men, who have not only executed 
the work, but provided the means out of their private resources, 
without any assistance whatever from the funds of the State. In 
a word, the railway system of England has been the spontaneous 
out-growth of the native industry, energy, and enterprise of its 
people. — Railway News. 

LOCOMOTION BY HYDRAULIC POWER. 

Mr. W. Symons, in a paper read to the British Association, 
proposes for metropolitan underground, or other railways, to have 
fixed steam-engines at convenient distances, whose work will be to 
pump water into hydraulic accumulators : this water- power, under 
pressure, to be conveyed in pipes along the i-ailway. At proper 
distances, wheels, as in Messrs. Hawthorne's plan, must be placed ; 
but, instead of wire-ropes, each set of wheels must have connected 
with it a small hydraulic engine ; or, where two lines of' rail are 
used, it may be placed between the two. The train, while progress- 
ing, would turn on and off the water, as required, and thus no use- 
less power would be expended. By the same sort of power, Mr. 
Symons proposes to work through certain wide streets narrow 
lines of railway contained in and on tubular viaducts, with open 
latticed sides and bottoms, so as not to obstruct the light and 
air : these viaducts to be supported on iron arches ; one pillar of 
these arches to be in a line with the curb stones of the street pave- 
ment, and the other against the houses. 
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SPEED OF SAILWAT TRAINS. 

The necessity of an apparatus for measaring the Rapidity of 
Trains, in order to ascertain whether they have kept within the 
bounds assigned to it by the reguUtions, has long engaged the 
attention of engineers. This problem, it is asserted, has been 
solved by MM. Bordo and Meritecs, by an apparatus consisting 
of a pulley placed in the centre of a large wheel, and receiving 
motion by means of an endless strap from one of the wheels of the 
locomotive, or one of the carriages. The large wheel turns inde- 
pendently of the pulley, and by means of a system of gearing, 
it efiects a single revolution during the whole trip ; while a second 
pulley, put into communication with the first one, turns with the 
same rapidity as the latter. Meanwhile, a centrifugal regulator 
impresses a forward or backward motion on a pencil, according us 
the rapidity increases or diminishes, and the marks left by this 
pencil on a piece of circular paper determine the rapidity of the 
train at a given moment. — Medianici Magazine, 



RADIAL AXLE-BOXES. 

Mb. W. Bbidobs Adaus has exhibited at the Conversazione of 
the Institution of Civil Engineers a large and beautifully finished 
model of a locomotive engine frame fitted with his Kadiai Axle- 
Boxes; an invention likely to work a revolution in the construction 
of railways, as by its aid curves become admissible which could 
not be tolerated under the ordinary system of fitting axle-boxes. 
The model was one of a six-wheel engine, placed on a curve equi- 
valent to a real line of but 95 ft. radius ; and the action of the 
ra<tial boxes fitted to the leading and trailing wheels was beautiful 
in its extreme simplicity, and admirable in its fitness to the 
required end. The boxes finished to the proper curve, move late- 
rally in the horn-plate guides in such a manner that the axle 
becomes parallel with the radii of all ordinary curves, and approxi- 
mates more or less nearly to those which are exceptional. There 
18 no forcing, under this amingement, of the rigidly framed engine 
round curves, and a vast amount of wear and tear of rails and 
tyres is thus avoided ; a proportionate amount of power being 
saved. Engines so fitted are working daily on the SL Uelen's 
line^ in Lancashire, with the utmost success. — Mechanics' Magazine, 

HIFP'S ELKCTRIO SIGNAL FOR RAILWAYS. 

At the conversazione of the Institution of Civil Engineers, also 
has been exhibited a half-sized model of M. Hipp's Electric 
Safety-Distance Signal for Baiiways. M. Hipp is an electrician 
of Neufchatel, and the Signal is patented as a communication to 
Mr. John Imray, engineer, London. The idea involved in its 
construction is extremely ingenious, but it would be hopeless to 
attempt to explain the mechanism without engravings. Suffice it 
to say that the signal consists of a column suroiouiitAdb^ «• dSaic^, 
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which is turned edge- ways to the line for safety, or flat-ways for 
danger ; and for night signals, it is provided with a lantern with alter- 
nate white and red lenses, as usual. The disc is turned by means of a 
clock-weight descending in the inside of the column, which has to 
be wound up at intervals of two or three days, according to the 
number of times the signal is used. The mechanism on wl^ich the 
weight acts is stopped by an electro-magnetic detent, which is con- 
nected by conducting wires, like those of the telegraph, to a small 
battery and manipulating instrument at the station. The mani- 
pulating instrument is contained in a small case or cabinet fixed 
against the wall of the station-master's office. It consists of a 
handle or lever moving over an arc, half white for safety, and half 
red for danger — an electric bell, and an indicator or model disc, 
which always shows the same phase as the main disc on the dis- 
tance signal. At any moment, the station-master, by simple in- 
spection of the instrument, sees how the signal stands, whether at 
** danger," or at *' safety ;" if at "danger," the handle is on the 
red, and the indicator disc shows red ; if at ** safety,'* the handle 
is on the white, and the indicator disc in the office shows white. 
When he desires to change the signal, he moves the handle from 
red to white, or from white to red, as the case may be, and imme- 
diately the bell begins to sound, and continues tu sound until 
the distance signal has turned, and the indicator disc has un- 
dergone a corresponding change. In case of any accident hap- 
pening to the distance signal, of its mechanism being run down, 
or of its becoming stiff by grit, or rust, or violence, so that the 
weight cannot turn it, the bell at the station continues to ring, 
and the station-master can take temporary measures for safety. 
In case of anything happening to the electrical portion of the 
apparatus — the battery being exhausted, or the wires being 
broken — the indicator disc shows, like a galvanometer, the absence 
of electric power and the bell does not sound on moving the 
handle. In such case, also, the station-master can take tem- 
porary measures. — Mechanics' Magazine. 



THE MONT CENIS BAILWAY. 

In a paper read by Mr. Sop with, to the Institution of Civil 
Engineers, he thus describes the tunnelling in this great work : — 
**In M. Sommeiller's system, whilst machinery was employed 
for accelerating the progress usually made by hand labour, gun- 
powder was also available. He succeeded in producing a compact 
machine, not weighing more than 6 cwt., which could pierce a 
common borehole, about l^in. diameter, and 3 ft. deep, into 
a rock in twenty minutes, where two miners would have required 
two hours. Further, he arranged a moveable support capable 
of carrying eleven such machines, any one of which could be 
worked at almoat any angle, and of allowing the free action of 
eacli, in a gallery 10 ft. square. This 8uppot\i co\3\^ \i^ xevw^^^i.^ 
wliea it was necesa&vy to explode thelaolea \)OXft^\>^ "Otva iti^Oivsv^^* 
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The machine was of very ingenioas constructiou. It consisted of 
two parts : one, a cylioder for propelling the horer against the 
rock ; the second, a rotary engine for working the valve of the 
striking cylinder, turning the borer on its axis at each successive 
stroke, and advancing, or retiring, the striking cylinder, as occa- 
sion required. It gave 250 blows per minute. The effective 
pressure on the piston in striking was 216 lb. ; the length of the 
stroke was from 2 in. to 7} in. Although simplified as much as 
possible, the nature of the work the machines performed was so 
severe, that they were liable to frequent derangement, and a large 
stock was kept on hand. The cost of each machine was about 80/. 
The compressed air was used at a pressure of five atmoflpheres 
above atmospheric pressure, and was conveyed to the *' fore-head'* 
of the advanced gallery by a pipe 7 J in. in diameter. The ad- 
vanced gallery was the only place where the machines were used ; 
the enlarging of the tunnel to the full size, walling, &c., were 
performed by manual labour. 

The system of working was to bore eighty holes in the fore- 
head of the advanced gallery. The frame and machines were 
then withdrawn, and a set of men charged and fired the holes ; 
afterwards replaced by another set to remove the (Ublau. 

Two descriptions of .machines for compressing air were in use 
— one on the hydraulic-ram principle, the other resembling a 
pump. In the first, the water was admitted, with a pressure of 
^4^t., into a column, or vessel, containing air, about 14 ft. 
high and 2 ft. in diameter. The water by its momentum rushed 
up the column, compressed the volume of air, and forced it 
through a valve into a reservoir. The pressure- valve being closed, 
the eSiaust valve was opened, and the water fell in the coluum, 
at the same time its place was taken by air, and the machine be- 
came ready for another stroke. This machine made 2^ strokes 
per minute, and was capable of supplying about 20 cubic ft. of 
air, compressed to five atmospheres, per minute. The other 
machine consisted of a horizontal pump and two vertical branches. 
The piston was surrounded by water, which rose and fell alter- 
nately in the two columns ; when it rose, compressing the air, 
and forcing it through the outlet valve ; and when it fell, crea- 
ting a vacuum, which was filled by air at atmospheric pressure. 

The result of a rough comparison was to dhow that, in the 
present development of the Somraeiller system, an advancement 
three times quicker than by hand- labour might be effected, but 
at about two and a- half times the cost ; judging rather of places 
where it might be generally applied, than by the Mont Cenis only. 
The proportion of two and a-half to one increase of cost referred 
only to what was known as mining charges in the advanced 
gallery, i. e, wages, tools, candles, and gunpowder. This pro- 
portion was notably diminished in the case of a T?A\.7«a»"^ \.\w«is^^ 
where enlarging, timbering, walling, laying oi TaA^s, 6.^,, nr«i^ 
•charges common to both systems. In the cob© ol ^ \2^SS!^ 
ibroagb rock, coating, when completed, SOI. ^er -jwd, >iJaft \.^^ 
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* systems might compare as follows : — an increased advancement 
in favour of machinery of 3 to 1, at an increased cost of 4 to 3. 

The Simplon Railway is to follow as closely as possible 
the famous road built by Napoleon, described by Sir James 
Mackintosh as '' the greatest of all ihose monuments that at once 
dazzle by their splendour and are subservient to general conveni- 
ence." There is no doubt that the railway over and through the 
granite mountain wiU be a stDl greater monument of human skill 
and enterprise. Napoleon's road took six years to complete, and 
cost about half a million sterling ; the railway, it is calculated, 
will be constructed in five years ; but at an expense of above 
three millions. 



MONT CENI8 LOCOMOTIVE EXPEBIMENTS. 

It is projected, says the Railway News, to make a tunnel 
shorter than that of Mont Cenis, and work the necessary steep 
gradients, on both the Swiss and Italian sides of the Alps, by 
means of powerful locomotives, similar to those in use on the 
Soemmering Mountain, on the railway from Vienna to Trieste. 

Mr. Fell, in concert with Messrs. Erassey and Jackson, has 
proposed to the French and Italian Governments to lay down a 
tramway on the present Mont Cenis route, covering the same with 
wooden, iron, and stone galleries, and working it by means of a 
new and lighter species of locomotive, so that the distance between 
Susa and St. Michel, which now takes ten, might be safely and 
regularly traversed in a period of from four to five hours. The 
first series of these Mont Cenis Locomotive Experiments for pro- 
ducing a low engine capable of carrying a train of 100 passengers 
with their luggage over the mountain, has had satisfactory 
results. The trials have been made on an incline of 1 in 13 (the 
Mont Cenis being 1 in 12), and the experimental engine, a new 
one on Mr. Fell's peculiar system, has taken up and down the 
entii'e load proposed, whilst the brake power for descending is 
most perfect. A great number of practical and scientific men 
witnessed these locomotive trials with much interest ; and 
the second series of experiments was made on a gradient of 12, 
and curves of 80 and 50 metres radius combined, for which a 
piece of line was constructed the facsimile of the Mont Cenis. 
These experimental operations have been carried on at the 
Cromford and High Peak Kailway, Whalleybridge, and, as 
may be easily supposed, it is hoped by their means to solve the 
problem of a rapid and comparatively cheap communication, not 
only across the great passes of the Alps, but likewise over those 
of the Apennines. 

It is well known that the whole length of the Mont Cenis 

tunnel when completed, will be 12,220 metres. The machine 

used for the purpose is M. Sommelier s perforator, set in motion 

by compressed air. On the Bardoheche side in the year 1864, the 

^rera^ advance per month was 50 metres ; on the Modane side 
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it did not exceed 38 metres per month, owing to the greater hard- 
ness of the rock on that side ; there still remains a length of about 
8250 metres to be got through. When completed, the tunnel will 
haye required the piercing of 1,220,000 holes, 550,000 kilo- 
grammes of gunpowder, 1,550,000 metres of slow match; 
tiie number of bayonets rendered unserviceable will amount to 
2,450,000. — Mechanics' Magazine. 



6BEAT SirOINEEBING FEAT IN BRAZIL. 

In July last, M. Brunlees accomplished the first experiment 
in his daring scheme to lift a Railway over the great Serra do 
Mar, which at Santos separates the seaboard from the interior of 
the country. The San Paulo Kailway, a line in the hands of 
English capitalists and English directors, runs from the port of 
Santos into the country to the village of Jundiahy, a distance 
of 88 miles, touching on its course the capital city of San Paulo. 
Eight miles from Santos commences the vast mountain chain 
wMch runs along the coast for hundreds of miles, and is known 
as the Serra do Mar. It seems to assume its grandest proportions 
at the only point where the province of San Paulo can be entered 
from the sea ; and it is at this point that science has been called 
upon to grapple with the tremendous difficulty of crossing the 
dividing, ridge b^ a railway which attains in the course of five 
miles of mountain steep an elevation of 2000 feet. The conquest 
of this enormous difficulty by the skill of the engineer opens up 
the most important province in Brazil to easy access from without, 
and will give a rapid and cheap means of exit to the boundless 
prod acts of a coffee-growing country, fertile beyond example. 

From Santos to the commencement of the ascent the railway 
runs over a swampy country, wretchedly rotten, and reeking with 
miasma ; till crossing the Cutatao Eiver, eight miles from the sea, 
it approaches by a woody defile in the rocks, the gorge up which 
it bias to climb, till, 2600 feet above, it passes out through an 
opening in the heights on to the "campos," over which it runs 
on into the interior of the province. It is this enormous ascent 
which gives to the undertaking its emphatic character. Passing 
the Mogy river, and at each step becoming more and more con- 
fined, the black defiant ravine is suggestive of anything rather 
than an outlet for a railway course, which goes winding and 
ascending, crossing mountain torrents, leaping gloomy chasms, 
cutting through solid rocks, still working upwards, till at length, 
after five miles of such Titanic effort, it passes out on to the "open/' 

The entire ascent is divided into four "lifts," or inclines, of a 
mile and a quarter each, running at a gradient of 1 in 10. A 
level platform, or '^bankhead," marks the summit of each incline, 
and at the upper end of the platform is a stationary engine. This 
engine has double cylinders of 26 in. diameter, with a 5 ft. stroke, 
and has been calculated to haul up 50 tons at the rate of 10 miles 
per hour. Five boilers of the Comisb de&ciV^Woiv. «:e^ ^^^^afsa^ 
e2 
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with each engine. On the upper half of each Incline there is a 
double line of rails, with arrangements for passing places on the 
middle of each of these "lifts.** A single line of rails then runs 
on from .the centre to the foot of each of the four divisions into 
which the ascent is divided. A steel wire rope, 1 J in. diameter, 
is made for pulling up the ascending trains. This rope, tested to 
a weight far exceeding the requirements that will be made upon 
it, passes over friction wheels, and is attached to the fly-wheel 
shaft. The inclines are, therefore, partially self-acting, at the 
same time passing one train down to the foot of the Serra, and 
drawing up another to the higher levels on its way out to the 
province beyond. 

The above description of one of these inclines will serve for the 
whole. The mechanical contrivance is in each case substantially 
the same, and the nature of the steep over which the line passes 
varies very little. On the third division there is a ravine, more 
gloomy than any other. This " Bocca do Inferno,*' is 900 ft. in span 
on the level of the railway, crossed by a viaduct, resting upon 
clusters of iron columns, which spring up from enormous stone 
piers 200 ft. below the centre of the line which passes over them. 

The first of the four divisions being in operation, to witness the 
inaugural experiments, the Brazilian Government commanded the 
presence of the President and his official staflf, when the writer of 
this account passed by permission over the inclines with the rest 
of the company. 

Passing the Mugy river and reaching the foot of the Serra, there 
was a little delay while the locomotive was uncoupled, and the 
train was attached to the rope by which the visitors were to be 
hauled up into the cloudy levels above us. Soon the train was 
got into motion, and by slow hesitating paces commenced the 
ascent. : Presently the speed improved, and the motion became 
smoother, and in eight minutes they were on the level platform 
which forms the " bankhead '* of the first lift of the inclines, 
having passed at the centre point the down-train, which was run- 
ning on to the level below. Once or twice on the ascent the train 
came to a standstill, and the ascending and descending carriages 
were suspended and held fast midway on their courses, by way of 
demonstrating the absolute safety and control in which all the 
operations were held by those who had charge of the machinery on 
the levels above. 

The ascent was in the highest degree satisfactory, and at 
the conclusion of the trials and examinations made by the Presi- 
dent, his Excellency expressed his sincere pleasure at what he had 
seen, and his conviction that an immense, almost an insuperable 
difficulty had been completely vanquished by the daring skill and 
persistent effi)rts of engineering science. Some 18 months would 
yet be required, however, to complete the line on its entire length 
of 88 miles to Jundiahy. 

In Europe, the success of the engineer in his attempt to cross 
the Serra. do Mar, will be appreciated, as a conquest won by 
science in a district yet new to conxmerclaA wilet^tx^o. — Timei^ 
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THE PNEUMATIC EAILWAT AT SYDENHAM. 

In the Crystal Palace grounds, a series of trial trips on the 
model Pneumatic Kailway, recently constructed there, under the 
superintendence of Mr. Kammell, C.E., has been made with 
perfect success, in the presence of several eminent engineers and 
scientific men, A brickwork tunnel, about 10 ft. high by 9 ft. 
wide, and capable of admitting the largest carriages used on the 
Great Western Kailway, was laid with a single line of rails, fitted 
with opening and closing valves at either extremity, and supplied 
with all the other requisite apparatus for propelling passenger 
trains on the pneumatic principle. The tunnel, or tube, extends 
from the Sydenham entrance of the grounds to the Armoury, near 
the Penge-gate, a distance of nearly 600 yards. The object of 
laying down this experimental line is to afford, both to the scientific 
world and the travelling public, a practical demonstration of the 
applicability to passenger traffic of the motive power already em- 
ployed by the Pneumatic Despatch Company in the conveyance of 
letters and parcels. The pneumatic principle of propulsion is very 
simple. It has been likened to the action of a pea- shooter, and 
the train the pea, which is driven along in one direction by a 
strong blast of air, and drawn back again in the opposite direction 
by the exhaustion of the air in front of it. The train may be said, 
in fact, to be blown through the tube on the down journey, and 
sacked through it on the return journey. It must not, however, 
be supposed that the passengers are deposited at their destination 
with a sudden jerk. Such an inconvenience is entirely obviated 
by the mechanical aiTangements employed. The motion is through- 
out smooth, easy, and agreeable, and the stoppages are effected 
gently and gradually. Indeed, when it is considered that the curve 
in the tunnel is unusually sharp, being of eight chains radius, and 
that the gradients are as high as 1 in 15 (those of Holbom-hill 
being only 1 in 18), it is surprising that the motion should be so 
mach steadier and pleasanter than ordinary railway travelling. 

The journey of 600 yards was performed either way in about 60 
seconds, with an atmospheric pressure of only 2^ ounces to the 
square inch ; but a higher rate of speed, if desirable, can easily 
be obtained consistently with safety. Indeed, one great incidental 
advantage of this species of locomotion is that it excludes all risk 
of the collisions occasionally attendant on railway travelling ; for 
it is plain that no two trains could ever run full tilt against each 
otherwhere all the propelling force is expended in one direction at 
one time. I'be train used consisted of one carriage, resembling an 
ebngated omnibus, and capable of accommodating some 30 or 35 
passengers. Passengers enter this carriage at either end, and the 
entrances are closed with sliding glass doors. Fixed behind the 
carriage there is a framework of the same form, and nearly the 
same dimensions, as the sectional area of the tunnel ; and attached 
to the outer edge of this frame is a fringe oi brvaWea ^crcmvcw^ % 
thiek hraab, Aa the carrii^e moves along t\iTOUg\i \Xift \,\jl"M!l^ 
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the brush comes into close contact with the arched brickwork, bo 
as to prevent the escape of the air. With this elastic collar round 
it, the can-iage forms a close-fitting piston, against which the 
propulsive force is directed. The motive power is supplied in this 
way : — At the departure station a large fan-wheel, with an iron 
disc, concave in surface and 22 feet in diameter, is made to revolve 
by the aid of a small stationaiy engine at such speed as may be 
required ; the pressure of the air increasing, of course, according to 
the rapidity of the revolutions, and thus generating the force 
necessary to send the heavy carriage up a steeper incline than is 
to be found upon any existing railway. The disc gyrates in an 
iron case resembling that of a huge paddlewheel ; and from its 
broad periphery the particles of air stream off in strong currents. 
When driving the air into the upper end of the tunnel to propel 
the down-train, fresh quantities rush to the surface of the disc to 
supply the partial vacuum thus created ; and, on the other hand, 
when the disc is exhausting the air in the tunnel with the view of 
drawing back the up-train, the air rushes out like an artificial 
hurricane from the escape valves of the disc case, making the 
adjacent trees shake like reeds, and almost blowing off his feet 
any incautious spectator who approaches too near it. 

When the down journey is to be performed the breaks are taken 
off the wheels, and the carriage moves by its own momentum 
into the mouth of the tube, passing in its course over a deep air- 
well in the floor, covered with an iron grating. Up this opening 
a gust of wind is sent by the disc, when a valve, formed by a pair 
of iron doors, hung like lock-gates, immediately closes firmly over 
the entrance of the tunnel, confining the increasing atmospheric 
pressure between the valve and the rear of the carriage. The 
force being thus brought to bear upon the end of the train, the 
latter, shut up within the tube, glides smoothly along towards 
its destination, the revolving disc keeping up the motive power 
until it reaches the steep incline, whence its own momentum again 
suffices to carry it the rest of the distance. The return journey, 
as above indicated, is effected by the aid of the exhausting process. 
At a given signal a valve is opened, and the disc-wheel set to work 
in withdrawing the air from the tube. Near the upper end of 
the tube there is a large aperture, or side-valve, which forms the 
throat through which the air is, so to speak, exhaled, the iron 
doors at the upper terminus still being kept shut. In a second or 
two the train posted at the lower terminus, yielding to the exhaust- 
ing process going on in its front, and urged by the ordinary 
pressure of the atmosphere from behind, moves off on its upward 
journey, sind rapidly ascending the incline approaches the iron 
gates, which fly open to receive it, and it emerges at once into 
daylight. 

Such is the mode in which the system works, and it seems 

capable of being adapted to railway communication within the 

jnetropoUs and oihev large towns, or wherever tunnelled lines 

with sieep gradienta exist. The chief obatatclea «i\CQvititered in 
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practically working the atmospheric railway, introdaced some 
nfteen years ago, are considered to have been effectually over- 
come by the present modification of the principle. Under the 
former system the tube was of very small size, and fixed upon 
the ground ; a longitudinal or continuous valve opening at the 
top, along which a rod, connecting the piston with the carriages, 
passed, and the valve closing behind the rod as it moved on- 
wards. The amount of atmospheric pressure required to be 
exerted where the area of the tube was so small was enormous, 
being from 7 lb. to 10 lb. per square inch ; whereas upon Mr. 
Kammell's principle the pressure is only 2^ oz. per square inch ; 
and, moreover, the great leakage and waste of power which 
rendered the old atmosphere system so costly in working, are 
here in great measure avoided. It need hardly be added that the 
worst drawbacks to travelling through tunnels — viz., the smoke 
and sulphureous vapours emitted from the locomotive, and the 
close, unwholesome atmosphere of the tunnels themselves — are 
in this case got rid of. Every train, in fact, carries its own supply 
of fresh air along with it, and also expels the foul air before it. — 
We quote this excellent report from the Times. 



STEAM-BOILERS. 

Mb. Zebah Golbubn has read to the British Association a 
paper, in which he entered at considerable length into the theory 
and practice connected with Steahi -boilers, pointing out the causes 
of failure and bursting ; showing the value of cast-iron as a mate- 
rial for the purpose, when of a spherical form ; and that small cast- 
iron spheres do not retain the solid matter deposited from the 
water. Small water tubes and small water spaces in ordinary 
boilers always choke with deposit when the feed- water contains 
lime ; but cast-iron boiler spheres, although they may be tempo- 
rarily coated internally with scale, are found to part with this 
whenever they are emptied of water. This fact is the most striking 
discovery that has been made in boiler engineering. It removes 
the fatal defect of small subdivided water spaces, which can now 
be employed with the certainty of their remaining constantly clear 
of deposits. 

This discovery has been made in the use of the cast-iron boiler, 
invented by Mr. Harrison, of Philadelphia, United States, and 
which is now working in several of the midland and northern 
counties. Mr. Harrison employs any required number of cast- 
iron hollow spheres, 8 in. in external diameter and 8-8ths of an in. 
thick, communicating with each other through open necks, and 
held together by external tie-bolts. A number of these spheres 
is arranged in the form of a rectangular slab, and several of these 
slabs set side by side and connected together form the boiler; 
about two-thirds of the whole number of spheres being filled with 
water, while the remainder serve as steam room. The bursting 
strength of these sphtres corresponds to a proasuxQ oi xt^tiw^ ^1 
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1500 lb. per square inch, as verified by repeated experiment, be- 
tween six and seven times greater than that of the ordinary Lan* 
cashire boilers of large size. The evaporative power, as in all other 
boilers, depends upon the extent and ratio of the grate area and 
heating surface. In practice, from 74 lb. to 8 lb. of water are eva- 
porated per pound of coal in a cast-iron boiler, which for each ton 
of its own weight supplies steam equal to ten indicated horse- 
power. The joints between the spheres are made by special 
machinery securing the utmost accuracy of fitting, and there is no 
leakage either of water or steam ; the spheres occupied as steam 
space are screened by fire-bricks from the direct action of the 
heat, but enough is allowed to reach them to secure complete 
drying, and if desired any degree of super-heating of the steam. ' 
The slabs into which each series of spheres is assembled are placed 
in an inclined position, which secures the thorough circulation of 
the water. The whole quantity of water carried in a 40-hor8e 
boiler is 3 tons, the boiler weighing 13 tons and presenting 1000 
square feet of water-heating and 500 square feet of steam-drying 
surface. In Manchester, with the feed- water taken from the Irwell 
or from the canal, a hard scale is soon formed in the ordinary 
boilers ; but in the cast-iron boiler a succession of thin scales of 
extreme hardness is found to foiin upon and become detached of 
themselves from the inner surfaces of the water spheres. The 
scales are blown out with the water at the end of the week, and 
only small quantities can be discovered when purposely sought for. 
(A specimen of these, slightly cohering together in a friable mass, 
was exhibited.) A pint of loose scales and dirt is the most that 
has yet been found in a careful internal examination after nine 
months' daily work. None of the iron is removed with the scale, 
the weight of the spheres, a(ter three years' service, being the same 
as when new. In America, Mr. Harrison's cast-iron boiler has 
been worked six years. Messrs. Denton, chemists, of Bow Common, 
have had one in use for three years ; and, for the last two years, 
the same description of boiler has been employed at Messrs. 
fietherington's and other large works in Manchester. It should 
be added, that the system of casting the spheres is such that their 
thickness is necessarily and invariably the same at all points. The 
self-acting action, which has been found to be the same in all 
cases where the boiler lias been worked, has been explained by 
conjecture. It deserves the careful investigation of the chemist 
and mechanical philosopher, with whom the author prefers to 
leave the subject. A discussion took place, in which Mr. Webster 
and others joined — expressing a very favourable opinion of this 
new form of boiler. 



MONSTEB STEAM-HAMUEB. 

Messrs. R. & W. Morbison, of Newcastle-upon-Tyne, have 

forged the largest and most powerful Steam-Hammer in the world, 

for the Ruaai&n Government. The piston-rod to which the hammer 
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is attached is a ponderous piece of metal, weighing no less than 
42 tons in its rough forged state ; and now, when dressed down 
to the required dimensions, it has only been reduced to 35 tons. 
The length of the piston-rod is 58 ft., the diameter 2 ft. 4 in., 
having a stroke of 14 ft. 6 in., the piston being 6 ft. 8 in. The 
forging of this mass of metal occupied 44 days. The cylinder for 
this hammer was cast at the Elswick Engine Works. Its diameter 
inside is 6 ft. 8 in., its weight upwards of 49 tons. The .standards 
weigh nearly 40 tons each. The united weight of the hammer- 
bar, the cylinders, and standards, amounts to over 150 tons. — 
BiUlder. 



CAUSES OP THE EXPLOSION OP STEAM-BOILERS. 

In the Philosophical Magazine is a note, by M. Dufour, on this 
important subject in relation to the phenomena of the ebullition 
of water. We give the chief points. Gjises tend eminently to 
promote the vaporisation of liquids with wliicli they are in con- 
tact ; but the superficial gaseous layer which adheres to solids, 
acting at first like gases themselves, is gi-adually removed by pro- 
longed and successive heatings. Wlien the solid surfaces are de- 
prived of it, they no longer by their contact excite changes of 
condition, but become indifferent in the liquid. By maintaining 
or producing on the surface of bodies a gaseous layer, ebullition 
of a liquid is immediately produced if the temperature be suitable, 
and any retardation of ebullition be avoided. The following ex- 
periment realises these conditions : — Two platinum wires commu- 
nicating with the outside, pass through a cork on which a ther- 
mometer fits, and dip in water. They are connected with the 
two poles of a galvanic element, and a slight disengagement of 
gas, due to electrolysis, takes place on their surface. So long as 
the current passes, it is impossible to obtain the least retardation 
in boiling. If these wires cease to be connected with a battery, 
after some successive heatings, and by diminishing the supei'ficial 
pressure, retardations are produced similar to those mentioned 
above. If the current be then made to pass, ebullition is imme- 
diately produced. If the retardation be considerable (from fifteen 
to twenty degrees), closing the circuit produces so abundant a 
production of vapour as to resemble a true explosion. The vapour 
appears to break away with an effort from the liquid mass, and 
the vessel experiences concussions almost strong enough to break 
it. This experiment (says M. Dufour), which has frequently 
succeeded in my hands with ordinary water, is more striking in 
the case of slightly acidulated water, for then the retardations 
are more pronounced. It is therefore a property of water to tend, 
in most cases, to retain the liquid state, even when the ebullition 
ought to take place, providing the boiling point has been reached 
by a diminution of the superficial pressure after the liquid has 
been already heated, and after it has been in contact for some 
time with the solid sahBtanceB of the vessel. Thia pTOi^et\,^ \^ ^«t- 
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haps not without intei*e8t in its application in the explosions of 
Bt€»bm- boilers. 

Various attempts have been made to explain it ; among others, 
by saying that in a perfect calm, while the issue of vapour is 
suspended, everything being motionless in the apparatus and all 
the dissolved air expelled, the water may accidentally become 
heated beyond the point corresponding to its pressure, and then, 
if ebullition sets in, it suddenly furnishes a mass of vapour which 
breaks the envelopes. But the embarrassing circumstance, and 
the one found in most cases, is that the accident takes place 
without the heating having been continued, while the work- 
men and the machine were at rest, and when from cooling the 
pressure in the machine had diminished. These conditions, 
almost always mentioned with surprise in these accidents, exhibit 
an undoubted analogy with the experiments described. Is it 
not possible that at a moment of repose, and while the heating 
has been discontinued, the cooling that sets in at firat, diminishes 
the pressure of vapour existing in the boiler ? As water, in virtue 
of its great specific heat, cools very slowly, it retains for a longer 
time a temperature which ought to produce ebullition under this 
diminished pressure. This ebullition doubtless takes place most 
frequently in proportion as the diminution of pressure permits ; 
but it may happen that, under exceptional circumstances, a retard- 
ation similar to that above described is produced, and that after a 
longer or shorter delay, ebullition sets in, either spontaneously or in 
consequence of some foreign disturbance. This ebullition ought to 
manifest the characters many times observed in my apparatus, 
where the concussions raised the heavy support to which the retort 
was fixed. From the large quantity of water contained in a. 
boiler, these strokes might well cause a fracture of the sides and 
the disastrous effects of this kind of accidents. — Illustrated London 
News, 



CONDENSATION OP STEAM IN LONG PIPES. 

Some information, exceedingly interesting to engineers, has 
been made public in an account of a subterranean engine erected 
in the celebrated "Gould and Curry" mine, California. The en- 
gine is 50 horse-power, and is 201 ft. below the surface of the 
ground. Where the Gould and Curry pipe was packed with 
ashes it lost but 5 lb. in going 1100 ft. ; whereas in the straw- 
jacketed pipe, at the New Almaden mines, the steam lost 141b. 
in going only 1300 ft. There would seem to be a much greater 
gain from preventing radiation by packing the ashes loosely 
around the pipe. Dr "William Charles Wells, in his work on 
"Dew," states that it is first apparent on wool and similar fila- 
mentous substances. From this, says the Scientific American, 
we might argue that the heat from the earth is cut off from them ; 

' that thej remain cold, and are consequently good non-conductors. 

The greatest neglect is apparent in carrying steam-pipes to a 
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distftiice. In many cases they are not even covered with canyan, 
hat are exposed to all sorts of atmospheric influences. Such 
practices are deliberate and wilful extravagances, for which there 
is no ezcnse whatever. — Mechanic** Magazine, 



BESCAEKABLE ST£AM-BOILEB. 

A REifASKABLB Steam-boiler h<as been patented by Mr. Ed- 
ward N. Dickerson, of New York, and has exhibited such results 
as to astonish the practical men who witnessed the trial. The 
Providence Journal says : — The boilers stand on the dock with- 
out any chimney whatever, so that the only draught was that 
which was produced inside of the boilers themselves, which usually 
woald not serve to make steam in less than two or thi-ee hours 
of firing. In these boilers, however, steam was produced in 
seventeen minutes from the time the fire was lighted ; and in half 
an boor the pressure was about 701b. to the inch. The safety- 
valve was then opened, and the steam blown off at a pressure 
varying from 70 to 30 lb. to the inch. At the pressure of 80 lb. 
the safety-valve was blocked up, but the steam could not 
be blowil down below that point, although the safety-valve is 
about twice as lai^e in proportion to the grate surface as is usual, 
and the fire was made of ordinary cord- wood, burning without 
any chimney. Instead of blowing off water from the open valve, 
as boilers usually do, nothing but pure steam could be seen, thus 
showing that no heat is lost by working water ; and the products 
(^ combastion as they pass from the boiler tubes are so cooled, 
that persons were walking on the perforated plate through which 
the hot gases were escaping, without burning shoes or clothing, 
and the hand could be held at the aperture of the tube without 
any inconvenience whatever. Before the boilers were fired up, 
they were subjected to a cold-water pressure of more than 1001b. 
to the inch, which they endured without complaining. The 
boilers are less than half the usual size, and yet they make pure 
steam without any ** steam chimney," in less than a quarter of 
the time usually required, and in fkr greater quantities, from 
the same weight of fuel, than any other boiler ever constructed 
can do. 



MINIATUBE STEAM-ENGINE. 

A MINIATUBE working model of a pair of l^enn's patent Trunk 
Engines has been made by Mr. Thomas Smith, modeller, of 20, 
Wsdnut-tree Walk, Lambeth. These engines are fao-timiles of 
those in U.M.S. Warrior. The model engines, however, are in- 
tended to work at high pressure, whereas the Wa/rrior"* are con- 
densing engines. The weight of the pair of model engines is two 
grains less than that of a sUver three-penny piece ; and they stand 
on less space than a silver three-penny piece would cover. The 
oylindeni an S'32nd of an in. in diameter. Leiig)i>i cA %\»\<^^ 
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1-1 6th of an in. The throw of the eccentric is l-60th of an in. 
The engines are constructed with the link-motion reversing gear. 
The hexagon-headed bolts used for fastening on the cylinder 
covers are 1-lOOth of an in. in diameter. The engines can be 
worked at from 20 revolutions per minute up to 20, 000 revolu- 
tions per minute. — Mechanics' Magazine, 



THE LENOIR GAS-ENGINE. 

THisEngine, invented by M. Lenoir, of Paris, under the auspices 
of the Imperial Gas Company of that city, and now in extensive 
use there, has been introduced into America, as appears from the 
American Gas-Light Journal, which thus describes it : — ^The 
Lenoir engine is in appearance and style very much like a hori- 
zontal steam-engine, having a cylinder, piston, crank-shaft, and fly- 
wheel. The cylinder has the necessary slide arrangements for the 
admission of the gas (the ordinary city coal-gas, supplied from the 
service-pipes) and atmospheric air, in due proportions : the gas is 
ignited at the proper moment by the electric spark from a battery 
connected by wires to each end of the cylinder — the connexion 
being made and detached by the rotary action of the cratik-shaft. 
The expansive force consequent on the ignition, gives motion to 
the piston on each side alternately. The cylinder has a water- 
jacket surrounding it, through which a stream of water is kept 
gradually flowing, to keep it cool. The engine, once fixed, the 
battery charged, and the gas turned on, it is ready for action at 
any desired moment, needing no engineer to superintend its work- 
ing ; and as soon as the work required of it is completed, and the 
gas shut off", the engine instantly stops, and the expense ceases. 
The daily cost of gas and chemicals is trifling, and there is no 
boiler and no chimney. It can be worked on any floor of a house, 
and almost under any circumstances. 



CALORIC ENGINES. 

Mr. Roper, of Boston, has explained to the Polytechnic Asso- 
ciation of the American Institute at New York, with the aid of 
diagrams, the Caloric Engine lately in use at the Sanitary Fair. 
This engine is desigoed to be used where small power is required. 
Its peculiarity i?, that it does not use, upon the piston, common air, 
heated, but only the products of combustion. The air to supply 
oxygen for the combustion of anthracite coal is pumped in ; the 
carbon is burned rapidly and completely, under pressure, and the 
resulting carbonic acid gas and uncombined nitrogen gas from the 
air, are passed from the generator to the piston, which is in the 
form of a hollow plunger, so arranged that it is packed and fitted 
only at the top, where there is the least heat. In this way the 
common difl&culty of lubricating a hot cylinder and piston is ob- 
viated. The generator of heat is surrounded with fire-brick or 
soapstone, which prevents the iron from, being burnt. The engine 
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is single-acting ; that is, the power is applied to the piston moving 
in one direction, during which movement the air to leed the fire is 
pamped in ; the momentum acquired at the same time, by a 
bi^ance or fly- wheel, is used to carry the piston back to its original 
position. The diameter of the air-pump in the engine at the Fair 
is 12 in. ; that of its piston U 1 6 in. ; the difference in the areas 
of the pump and piston, multiplied by the usual pressure, 8 lb. per 
square inch, shows that this en^ne exerts a two-horse power. It 
requires about 101b. of coal per hour, it occupies five square feet 
of room, and weighs 3000 lb. — Mechanics' Magazine. 



PRESERVATION OP METALS. 

A NEW pigment, calculated at the same time to increase the re- 
sources of the decorative painter, and to afford a ready means of 
preserving iron and other metals, has been successfully introduced at 
Paris by M. L, Oudry of the Auteuii Electro-Metallurgic Works. 
He first obtains an absolutely pure copper by throwing down the 
metal by the galvanic process ; he then reduces the precipitate to 
an impalpable powder by stamping. This powder is then com- 
bined with a particular preparation of benzine, and used in the 
same way as ordinary paint ; beautiful bronzed eflfects are pro- 
duced upon it by means of dressing with acidified solutions and 
pure copper powder. The articles painted with the new material 
have all the appearance of electro-bronze, whilst its cost is less 
than one-sixth ; it will last from eight to ten years. M. Oudry 
aiao proposes to substitute benzine-oil for linseed and other oils, 
over which it possesses great advantages. — Mining Journal. 



COVERING METALS. 

M. Weil has read to the French Academy of Sciences a com- 
munication ** On New Processes for Covering Metals with firmly 
adherent and bright layers of other Metals." The method con- 
sists in dipping the metal to be coated in a saline solution of the 
metal to be deposited, rendered distinctly alkaline with potash or 
soda, and mixe^ with some organic matter, such as tartaric acid 
or glycerine. At the same time, it is necessary in some cases to 
set up a weak voltaic current by keeping a piece of zinc or lead in 
contact with the metal. In this way the author obtains a firm 
layer of copper on iron and steel, and procures various and beautiful 
effects according to the thickness of the copper deposited. Silver, 
nickel, and other metals can be applied in the same way. The 
process, it will be seen, is susceptible of numerous applications. 
A curious fact mentioned is that a clean surface of copper may be 
coated with zinc by placing the two metals in contact in a solution 
of caustic soda or potash. In the cold the deposit of zinc takes 
place slowly, but at 100 deg. it is effected rapidly. — Mechanics* 
Magazine. 
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METAL TUBES POB SUBMAKINE NAVIGATION. 
In 1863, among the Bussian preparations for war, it was stated 
that one means for the defence of the Neva approved by the autho- 
rities was a Submarine Boat of colossal dimensions, in the con- 
struction of which two hundred tons of iron and steel were to be 
used, and which was then rapidly progressing towards completion. 
The cost was set down at 175,000 silver roubles (about 27,000Z.; 
It is to have engines worked by compressed air, to have a very 
strong beak, with provision for attaching large cylinders charged 
with powder, to the bottoms of vessels, to be fired by electricity. 
The parties navigating the vessel will see what they are doing by 
means of "bulls' -eyes," and they will bo able to regulate the 
depth at wliich they swim, generally keeping quite close to the 
surface. This statement, which attracted much attention when it 
was first published, is confirmed by the Editor of the Mechanics* 
Magazine, Messrs. James Russell and Sons, of the well-known 
Crown Tube Works, Wednesbury, have received a commission for 
the apparatus which is to contain the motive power, consisting of 
above two hundred wrought- iron tubes, varying in length, the 
average being about twelve feet. The diameter of these tubes, 
which are intended for the reception of the compressed air, is 
thirteen inches, and the thickness of the plates used in their fabri- 
cation is nearly five-eighths of an inch, the material employed 
being the best Staffordshire iron. The ends are first forged by 
the steam-hammer, and are inserted and welded by blacksmiths, 
80 as to render each tube air-tight. They are afterwards proved 
and screwed for connection pipes. The pressure which they are 
expected to bear is 1500 lb. to the square inch ; but they are 
proved up to 2000 lb. per square inch, and those which are not 
equal to that strain are rejected. The average weight of the 
tubes is half a ton. Mr. James Russell, more than forty years 
ago — namely, on the 19th of January, 1824 — obtained the first 
patent for the production of welded tubes for gas from strips of 
sheet- iron. 



INDURATION OP IRON. 

The iron-work of the new Bridge at Blackfriars is to be indu- 
rated by a process patented by Messrs. Morewood and Co., and is 
alike important from the great cost which will be incurred, and the 
testing of a rather abstruse chemical formula for the preservation 
of iron from oxidation and decay. The process is as follows : — ^The 
iron is to be thoroughly cleaned and heated to the requisite tem- 
perature, in a furnace planned by the inventors. When this 
temperature is attained, it is to be plunged into a bath of prussiate 
of potash, and chloride of potassium, in a molten state, bo that 
when the iron is withdrawn, it may easily part with the surplus of 
the aforesaid chemicals, which should run off like oiL The iron is 
then to be dipped into boiling water, containing a certain pro- 



MECHANICAL AISTD USEFUL ABTS. 79 

portion of cyftnide of potassium ; from thence it is removed to a 
bath for a final washing, and set np on end to dry. All the pro- 
ceases are to be carried on under cover, and before exposure to the 
atmosphere the iron is to be coated with an asphaltum paint twice, 
at given intervals ; and again it is to receive two coats after fixing. 
Of course all the necessary planing, drilling, and fitting is to be done 
preparatory to the indurating. The time the iron is to remain in the 
oath will vary from one to five minutes, according to the weight of the 
metal to be operated upon. The elaborate character of the process, to 
which the contractor is rigidly bound, will account for the lai^e sum 
to be expended in carrying out this part of the work. 4^. per ton is 
allowed to the contractor for the induration and painting. Messrs. 
Mbrewood will receive from the contractors 5s. per ton as their royalty, 
which it is estimated will be lOOOl, Thus, 16,0002. is to be spent 
in this effort to prevent oxidation, no greater proof of which, in its 
damaging results, can be offered, than the case of the cleaning of the 
oxide (or rust) from the Menai Bridge, from which has lately been 
removed above forty tons of oxide of iron. — Mechanics' Magazine, 



LAB6E SAPE. 

One of the largest Safes ever constructed has been completed by 
Messrs. Chubb and Son, of St. Paul's-churchyard, for an Indian 
Bank. It is 14 ft. long, 10 ft. deep, 8 ft. high, and is of the 
enormous weight of 17 tons. Small cash safes, secured by de- 
tector locks, are fitted to the interior, and the outer doors are 
&8tened by four locPs, throwing twenty-seven bolts. 



THE ELASTICITY OF IRON. 

Mb. James Williams has read to the British Association a 
paper on the above subject as follows : — It is a common saying, 
"rigid as a bar of iron," and but few persons are aware how very 
flexible iron, as well as other metals, is. Many bmlders in intro- 
ducing cast and wrought girders or beams to support enormous 
weights, are of opinion that such beams are strong enough to what 
they call ** bear any weight without bending," and are much sur- 
prised to be told by a mechanician that these same girders, how- 
ever stiff they may appear, will not even bear their own weight 
without considerable deflection. Many good working mechani- 
dans even are quite unaware of the extreme subtlety of the metal 
they are operating on. It is only that class of mechanics who are 
engaged in scraping up valve-faces, slide-lathes, and similar tools, 
and above all, attempting to make '*flat surfaces" and *^ straight 
edges," that can comprehend in a fair way the trying difficulty of 
keeping such works true after they have once got them so. In 
the engineers' workshop, where straight bars of metal are used 
for the purpose of testing the work under process of manufacture, 
it is necessary to keep at least three bars or surfaces of each kind 
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for the purpose of testing each other ; for it has often been known 
that a straight edge, got up with all the care and accuracy pos- 
sible, true to day will be bent to-morrow ; indeed, the very hand- 
ling of it while in use is quite sufficient to distort to such a degree 
that the workman frequently has to put it by awhile until it comes 
to the natural temperature of the room he works in ; the partial 
heat of the hands alone being sufficient to render it useless for its ' 
object. In getting up straight edges and flat surfaces, if two only 
are used to test each other, it is all but a certainty that one will 
be hollow and the other rounding : by using three we are enabled 
to discover this defect, for supposing one to be hollow and the other 
two rounding, to exactly match ; then if the two rounding surfaces 
are put together the detection is easy, and is corrected accordingly. 
Great difficulty has often been experienced by astronomers, particu- 
larly with reflector telescopes, in keeping the true figure of the specu- 
lum, and most ingenious contrivances have been made to accomplish 
that end, the most perfect being a system of tripods resulting in a 
bearing of three single points. No wonder at the precautions taken, 
when, the difference on a 20-in. speculum between a true spherical 
curve and the necessary parabolic curve is only the two-millionth 
of an inch. It is very easy, indeed, to speak about millionths of 
an inch, but very few minds can comprehend a division of matter 
so small as the one-millionth of an inch ; and in order to some extent 
only, to understand it, Mr. Williams devised the experimental 
straight-edges exhibited, a set of which he prepared for the Great 
Exhibition of 1851 j when they attracted the attention of the late 
Prince Consort, by whose order Mr. Williams re- exhibited the 
experiments at Buckingham Palace. Mr. Williams added that 
his object was more to show the flexibility of iron and steel by 
experiments than to surprise by mere statement ; and proceeded 
to describe the bars, apologising for their want of fine finish, as 
they were only the ordinary tools taken somewhat suddenly from 
the workshop. 

We quote the above from the Report of the Proceedings of the 
Meeting of the British Association, held at Bath, in September, 
1864. The report was first given in the special daily edition 
of the Bath Chronicle, and subsequently corrected and reprinted 
in a large Svoform, extending to 300 closely-printed pages. The 
appearance of this corrected Report almost immediately after 
the close of the Meeting was a well-timed advantage, hitherto 
rarely accorded to the Association. The reprint is illustrated 
with an able photographic portrait of the President of the Meeting, 
Sir Charles Lyell, Bart. 



AMERICAN STEEL, 

The past half- century has been called the '* iron age," and the 
coming fifty years may be called the Rtee\ a.y^e, \f aome of our 
entbuaiastic friends may be believed. "We m\x%\. ivov? \wi«i %\sa^ 
^ils, steel boilers, and steel everyt\x\iig e\se \^aa.^. x^oiViYT^^ ^x^-as. 
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fllreiigtli, wearing qualities, and a saving of dead-weight. Steel 
wire for suspension-bridges woold seem to beoome a necessity upon 
this same reason. In the minor details of mechanical engineermg, 
the use of this material is becoming more and more prominent 
every day. To meet this greatly increased demand, quite a 
number of enterprises has been started in different parts of the 
' country, of more or less magnitude ; each of which is now doing 
a very considerable amount of business. In Pittsburgh there are 
four very considerable establishments ; in and adjacent to New 
Yoric city there are half-a-dozen more ; in Philadelphia one or 
two, one extensive in Boston, and several more scattered through 
tile country. Some of these establishments are turning out five 
4sr six tons per diem, one of them is turning out two tons daily for 
the Metallic Gar Spring Company, to be used for springs. The 
extensive steel- works at Wyandotte, lately put up by the enters 
prise of Captain E. B. Ward, and which are now soon going into 
operation, is a most important enterprise to the West. Here the 
Bessemer method is to be used, the proprietor having secured not 
only all the necessary machinery, but workmen thoroughly in- 
structed in the process. The war, the consequent high tanfif upon 
foreign imports, and the high rate of exchange, all act as a sort of 
Uockade upon foreign goods ; and our manulshcturers and capi- 
talists, with the aid of fbreign skilled labour, are determined to 
pat our production of metals on a par with tiieir foreign contem- 
poraries, even if they do not within a very few years surpass them 
in the extent and useful qualities of their manufactures. In no 
other country in the world is there now so good a chance for 
skilled labour as in the United States, and the ill- paid iron workers 
of foreign countries should not neglect this opportunity to better 
their condition by coming here at an early day and taking fortune 
at its flood. — RaUway Times, 



COLD-DRAWN STEEL TUBES. 

MissBS. Hawksworth, Hardino, and Cristofhe's beautiful 
process for drawing Steel Tubes cold is a process apparently des- 
tined to effect a revolution in the manufacture of ordnance. A 
Company has been formed for the purpose of working this patent 
on an extended scale, and which has been for nearly two years 
experimentally worked in Paris, where large orders are now in 
hand for gun and rifle barrels. The Ordnance Department of 
France having caused this process to be examined and repprted 
upon with satisfactory results, negotiations are at present on foot 
for the supply of the Imperial Government. It is mentioned that 
the unanimous opinion of scientific gentlemen who have examined 
this method of manufacture is that by its means the problem will 
be solved of obtaining lightness combined with. gce^X «>\>TQii^^\\c!it 
cS the guD-barrelB subjected to trial at tVie pToV\Ti^-\:i.ci\\»>^a ^^ 
London, Birmiogbam, and Paris, those intended \jo \ift \i\«^H. Qi^ 
j'ieided under teats of the most unexampled sevexit^, «»w^*mN^f«ii5jc5 
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bulged before bursting. Large guns, built 6f a series of tubes 
thus produced, welded together cold and rifled by pressure, the 
skin of the metal being thus preserved intact, will possess aU those 
elements of strength lutherto unattainable, and which artillerists 
have vainly desired. The terms of purchase are considered to be 
highly favourable. There can be no doubt whatever that this- 
invention embodies what is virtually a new art. — Mechanics* 



STEEL BOILERS. 

ExPEBiMENTS have been made in Prussia with Steel Steam- 
boilers, an account of which has been published in JDvngler's Poly- 
technic Jov/mal, A steel boiler of the egg-end shape, 4 fb. in dia- 
meter and 30 ft. in length, without flues, was tried. It had a 
steam-drum 2 ft. in diameter and 2 ft. in height, and the plates 
were l-4th of an inch in thickness. Beside it there was placed 
another boiler, similar in every respect, excepting that the plates 
were of iron 0*414 of an inch in thickness. The steel boiler was- 
tested by hydraulic pressure up to 195 lb. on the inch, without 
flowing leakage, and both the iron and steel boilers were worked 
under a pressure of 65 lb. on the inch for about one year and a 
half. During this period, the steel boiler generated 25 per cent, 
more steam than the iron one ; and when they were thoroughly 
examined, after eighteen months* practical working, there was less 
scale in the steel than in the iron boiler. The former evaporates 
11*66 cubic ft. of water per hour ; the iron boiler 9*37 cubic ft. 
The quantity of coal consumed was on an average 2706 lb. for th& 
steel one in 12 hours, and 2972 lb. for the iron boiler. The plates 
of the steel boiler over the fire were found to be uninjured, while 
those of the iron one were almost worn out. In Prussia several 
worn-out plates of iron boilers have lately been replaced with 
steely which, it is stated, lasts four times as long. As steel i» 
twice as strong as iron, thinner plates of the former may be em- 
ployed for boilers, and more perfect riveting can be secured. A 
jgreater quantity of steam can also be generated in the steel boiler 
on account of its thin plates, and thus much fuel may be econo- 
mized. These improvements should engage the attpntion of all who- 
make and use steam boilers for engineering and manufacturing 
purposes. — Mechomics^ Magazine, 



THE lEON TBADE OF THE WOBLD. 

Nothing, says the Mining Journal, has so much contributed ta 
the comfort and civilisation of the human race as the development 
of tiie various industries and extended enterprises which ow& 
their existence to an abundant supply of Iron. Perhaps the most 
striking development of material progress during the last 85 years- 
is the introduction of the Eailway ^iystem. During that period 
t6eiv hare been constructed 118,000 miles of railway in th& 
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wKMrld ; and this app^krs to us as the mere prelude to the extension 
ai this enterprise on a scale , so vast as scarcely any living man 
can conceive. There has been expended on these 113,000 miles 
of railway already constructed upwards of 40,000,000 tons of iron. 

Great Britain and France control the world, and, fortunately 
for the happiness of mankind, they seem to have elected in &voar 
of peace ; and their enormous resources, which might otherwise 
have been dissipated in war, will unquestionably be diverted to 
that other great enterprise, which we regard as having merely 
commenced — the construction of railways, which, proceeding at 
an increasing ratio, will only be retarded by the limited supply of 
iron that can be furnished by the mines of the world. The im- 
mensely increased demand for ships and steamers built of iron 
will also of itself form a large drain upon our production of this 
mineral. 

There are now' about 850, 000 tons of iron in warehousekeepers* 
stores in Scotland, which is the only reliable reserve for a trade 
embracing 4,000,000 tons per annum. The shipments of pig iron 
from Scotland in the past year have been 401,600 tons, showing 
an increase of 26,649 tons over the corresponding period of last 
year ; and the foundries and malleable iron- works in the district 
have been so actively employed as to give rise to a consumption of 
about 12,000 tons weekly. 



MELTING WBOUGHT-ntON BT ELEOTBIOTFT. 

Pbovessob Owen Dobbmus employs in this process the great 
galvanic battery which he uses to illustrate his lectures on elec- 
tricity. The cups hold one gallon each, and 860 of them are 
fiUed and in operation. Standing in close rows, they nearly 
cover the floor of a long room. The conductors from the ends 
are copper ribbons an inch and a half in width, and they are led 
tiiron^ holes in the wall' into the lecture-room. This enormous 
batt^ enables Professor Doremus to exhibit the various effects 
of gammism to his classes on the greatest scale. The light pro- 
dooed by the carbon points is far in excess of that resulting from the 
heating of lime by the oxyhydregen blowpipe. This is demon- 
strated by employing the two in the solar microscope. By this 
electric light crystals of uric acid not larger than the head of a 
small pin are magnified to the size of ten feet, with perfect defini- 
tion of outline and structure. 

Among the effects of the battery which Professor Doremus ex- 
hibited is the decomposition of potash by the current. To 
direct the current into the cup of potash the pole was terminated 
by a wrought-iron rod about the size of a lead pencil, and in the 
oonrse of a few seconds the end of this rod was melted, a drop 
slowly gathering and finally dropping off, when it scattered in a 
hundred sparks. A common dass experiment with this batteiy is 
the volatilization of gold. A quarter of eagle gold piece is placed 
on a carbon sapport, and the current directed \xi^ii\\i,^\i«^^QD^ 
f2 



84 YEAK-BOOK OF FACTS. 

gold rises as a yellow vapoar. If a silver cup is held over it, the 
cup is gilded by the deposit of the golden fumes. — Scientific 
American, 

THE 8TBENGTH OF WBOUGHT-IBON GIRDKBS 

Has been critically examined by Mr. William Fairbaim, F.K.S., 
who has printed the results in tables, &c., in the Proceedings of 
ike Royal Society , No. 61. He says that, from his experiments, it 
is evident that Wrought-Iron Girders of ordinary construction are 
not safe when submitted to violent disturbances equivalent to one- 
thiM the weight that would break them. They, however, exhibit 
wonderful tenacity when subjected to the same treatment with 
one- fourth the load ; and assuming, therefore, that an iron girder 
bridge will bear with this load 12,000,000 changes without injury, 
it is clear that it would require 328 years at the rate of 100 changes 
per day before its security was affected. It would, however, be 
dangerous to risk a load of one-third the breaking weight upon 
bridges of this description, as, according to the last experiment, 
the beam broke with 818, 000 changes ; or a period of 8 years, at the 
same rate as before, would be suJBBcient to break it. It is more than 
probable that the beam had been injured by the previous 3,000,000 
changes to which it had been subjected; and, assuming this to be true, 
itwould follow that the beam was undergoing a gradual deterioration, 
which must sometime, however remote, have terminated in fracture. 

PRESERVATION OP IRON IN WATER. 
M. Becquerel has contributed to the French Academy of 
Sciences a memoir **0n the Preservation of Iron and Cast Iron 
in Soft Water." The author had previously announced that ii-on- 
plated vessels could be preserved from oxidation by fixing bands 
of zinc over the iron plates at intervals. It seems that in soft 
water the protection is not so complete, and a larger surface of 
zinc is required to ensure perfect preservation. The present 
memoir is devoted to a statement of the electric condition of the 
plates, which shows that in salt water the current set up at the 
point of contact of the two metals extends a long distance, and 
that the intensity diminishes very slowly. In soft water, how- 
ever, the intensity diminishes rapidly ; nevertheless, the protection 
may be made complete,^s we have said, by the use of a larger 
surface of zinc. The author found that 9387 cannon balls of 12 
centimetres diameter under soft water required for their protec- 
tion bands of zinc having a surface of two square metres. M. 
Becquerel makes another suggestion for the protection of water- 
pipes of cast-iron in wet earth. If these should prove sufficient 
conductors, they might be protected for great distances, and it 
would only be necessary to have openings at intervals to allow of 
the zinc being got at for the surface to be cleaned. 



PHOTOGRAPHS OF IRON AND STEEL. 

Mb. H. 0. SORBT has exhibited and described to the British Asso- 
eJHtion, ^'Jdicroscopical Photographs of various Kinds of Iron and 
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Steel." He first detailed the manner in which the sections of 
iron and steel are prepared for microscopical examination. The 
final process consists in acting with very dilute acid on level and 
perfectly polished snrfaces, showing no scratches, even when 
examined with the microscope. The acid, acting on the different 
constituents, or on different crystals, in a variable manner, causes 
the stiiicture to be exhibited in very great perfection, by various 
colours or tints. He then explained the precautions required in 
taking enlarged photographs direct from the prepared surfaces of 
iron or steel ; and exhibited a series photographed under his direC" 
tions^ by Mr. Charles Hoole, of Sheffield, illustrating the various 
stsiges in their manufacture. In the case of cast iron, the photo- 
graphs show the graphite and several different compounds of iron 
carbon, as well as pure iron. In wrought iron, the character of the 
crystals and the arrangement of the slag are well seen, and the 
change in the constituents and in the structure, which occurs 
when it is converted into steel, is very striking. Other photiigraphs 
show the change in structure produced by melting and hammermg 
steel. Some meteoric irons have a structure very different from 
that of any of these artificial irons, as shown by another photo- 
graph. On the whole, then, when such sections are thus examined, 
we may see most clearly the cause of those peculiarities in 
physical structure which give rise to the different kinds of fracture 
characteristic of different sorts of iron and steel, and which are 
so intimately connected with those properties which make each 
variety more or less suitable for special purposes. 



IMPROVED IRON AND STEEL MANUFACTURE. 

Dr. John Percy has read to the Hoyal Institution a paper upon 
this important process. Chemically pure iron, it was stated, is 
excessively rare, and hardly ever seen, since even in the electro- 
deposit of iron, nitrogen is frequently present. In the different 
forms of the metal, bar or wrought malleable iron, pig or cast iron, 
steel, &c., carbon is found, in proportions varying from 0*3 per 
cent, to 4^. Other substances found with iron are manganese, 
siticon, phosphorus, and even organic compounds (such as the 
hydro-carbon defiant gas) ; but the principal element to be 
separated from the ores (or oxides) of iron, is oxygen. This was 
done by the ancients in the primitive smelting-i^mace, by the 
agency of charcoal and the bellows in a most simple form. Yet 
the principle was highly philosophical ; and all the improvements 
made have consisted in enlarging and raising the height of the 
furnaces, utilising the waste gases (especially carbonic oxide of 
high calorific power), substituting the hot for the cold blast, &c. 
These successive improvements were described in detail by Dr. 
Percy, aided by diagrams, some of the principles being shown by 
experiments. The result of this progress, even during the present 
century, is the production of about 680 tons of iron, ^t >K^fik, 
instead of 50, from a aingle furnace. The large amoMTi^i oi c^cAx^^i^L 



86 YEAfi.BOOK OF FACTS. 

required for the furnaces, led to the gradual use of pit-coal ; begin- 
ning in the sixteenth century, by Earl Dudley and others. Dr. 
Percy stated that he considered Bessemer's process of manufiEhC- 
tsring homogeneous iron (in which the temperature of the metal 
is raised by blowing on it cold air) was not novel, and could not 
be successful, since it failed to eliminate the deleterious element 
phosphorus. The adaptation of a part of the process in the 
manufcbcture of steel is found to be very advantageous. Our 
readers will find the fullest detail of these interesting manufactures 
in Dr. Percy's book on the subject, recently published. It con- 
tains clear accounts of most elaborate experiments, illustrated by 
engi;avings drawn to scale. — Abstract in the Illustrated London 
News, 

AN IRON LETTER. 

The Birmingham Journal has received by the American mail 
a Letter, which is remarkable both as a documentary curiosity and 
as a specimen of manufacturing skill. It is written on iron rolled 
so thin that the sheet is only twice the weight of a similar sheet 
of ordinary note paper. The letter is dated, *' South Pittsburgh 
(Pennsylvania), November 6th, 1864," and says : — " In the number 
of your paper, dated October 1st, 1864, there is an article setting 
forth that John Brown & Co., of the Atlas Works, Sheffield, hdd 
succeeded in rolling a plate of iron 13 J in. thick. I believe that 
to be the thickest plate ever rolled. I send you this specimen of 
iron made at the Sligo Iron Works, Pittsburgh, Pennsylvania, as 
the thinnest iron ever rolled in the world up to this time, which 
iron I challenge all England to surpass for strength and tenuity. 
This, I believe, will be the first iron letter that ever crossed the 
Atlantic Ocean. — ^Yours, &c., John C. Evans." The iron is said 
to be of exceedingly fine quality, and the sheet by far the thinnest 
ever seen in this country. Tested by one of Holtzappfel's gauges, 
the thickness of the sheet is found to be one- thousandth part of an 
inch ! A sheet of Belgian iron, supposed hitherto to be the thin- 
nest yet rolled, is the six hundred and sixty- sixth part of an inch 
thick ; and the thickness of an ordinary sheet of note-paper is 
about the four-hundredth part of an inch. 



NEW HORSE- SHOE. 

One of the few novelties shown at the Bath and West of 
England show, was a Horse- Shoe, patented by Mr. Fowler, the 
inventor of the steam-plough. In this invention, the object, it is 
said, has been obtained, which has long been sought, of introducing 
a spring under the horse's foot in a practical manner, so as to 
lessen the blow that is so fatal to the soundness of horses which 
have to travel over hard stones, instead of their natural pathway, 
the turf. If any elastic material is introduced between an ordinary 
shoe and the hoof, the rebound of the spring tears the shoe from 
the foot To ohyisXQ this difficulty, Mr. ¥o^ler uses a double 
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shoe, and places the elastic between them. The second shoe is 
connected with the foot by means of rivets, which hold it firmly, 
but allow the necessary movement for the spring to act. It is 
hoped that the spring shoe will prove as useful to the public and 
as profitable to the inventor as the steam plough. — Mechanic!^ 
Magazine, 



MALLEABLE CAST-IRON. 

Among a large majority of those engaged in the arts, Malleable 
Cast-Iron has sdways been a metallurgical mysteiy. The mode of 
its production is generally a secret in the few foundries where it 
is made, and the very ignorance of its- true character has pre- 
vented its use to anything like the extent it deserves. M. Briill 
not long since communicated to the French Society of Civil En- 
gineers a very complete account of the history, mode of production, 
and properties of malleable cast-iron, which deserves to become 
widely known. 

M. Briill states that the density of malleable castings is hardly 
l^reater than that of ordinary cast-iron. Three samples of the 
lormer, selected at random, had a specific gravity of 7*10, 7*25, 
and 7*35 respectively. The colour, both external and that of the 
fractured specimens, approaches that of steel. The '^mallea- 
blised** metal takes readily a very fine polish, which is not very 
«asily destroyed upon exposure to moisture. Its resistance under 
cutting tools, or when exposed to friction, is not, however, great. 
The metal is very porous, as is proved by the gradual diffusion of 
oil over a considerable sur&ce where only a portion was placed in 
a reservoir of that liquid. The Ulverstone white iron is very 
sonorous, and good clock-bells are cast from it. The treatment of 
malleable castings diminishes this property of communicating 
sound ; but of two objects of the same form, that in malleable 
cast-iron can be distinguished from that in wrought-iron by the 
superior note given off on striking it. On breaking a malleable 
casting the converting process appears to have penetrated only to 
the depth of l-8th and l-6th inch ; and instead of a gradual tran- 
sition from one condition to another, there is a well-defined line 
■of demarcation. Yet the core, originally brittle, is found to have 
become soft and easily workable. Worked under cutting tools, 
the outside of a malleable casting gives long and elastic shavings ; 
while, as the tool enters beneath the surface, the chips, towards 
the centre of the casting, become more and more brittle. Under 
twisting and other strains, the interior cracks, while the exterior 
presents its customary appearance of toughness. Malleable cast- 
iron is easily stamped, drawn, and hammered without heating. 
It can also be worked well under the hammer at a low heat, and 
at this stage hammering appears to improve the grain. At a 
higher heat it breaks into fragments. Very small sections may 
be^ now and then, welded ; but, on the whole, malleable cast-iron. 
38 not weldable. It is, however, readily brazeOi "^^ik <iQ.Y5«t« "V^ 
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melts only under a very high heat, and, indeed, it stands fire so 
well, that it is employed for foundry ladles, crucibles for the pre- 
cious metak, and for the tubes of some descriptions of boilers. 
Malleable cast-iron may be c^e-hardened more readily and to a 
greater depth than wrought-iron. The castings are not blistered, 
sealed, or warped in the process, and the case-hardening may be 
effected either with bones, hoops, or leather in the ordinary 
manner, or with prussiate of potash. 

MM. Morin and Tresca have made an extensive series of ex- 
periments upon the resistance to rupture, limit of elasticity, &c., 
of malleable cast-iron, all of which are recorded in the Annaleg 
du Conservcttoire des Arts et MHiers. The strength per unit of 
section was found to diminish greatly as the dimensions of the 
pieces submitted to experiment were increased. The direct re- 
sistance to rupture was found, in some of the experiments, to b« 
about 50,0001b. per square inch, or«exactly 35 kilog^mmes peT 
square millimetre. As to the general results of these experi- 
ments, M. Briill observes that they indicate a general resistance, 
a co-efficient of el^ticity, and a limit of elasticity as great in 
malleable cast-iron as in good wrought-iron. This was, indeed, 
to have- been expected from the ordinary practical acquaintance 
-which we have of the first-named material. M. Briill touches 
upon the prices at which malleable cast-iron is produced in various 
countries. In Switzerland, for example, it costs upwards of a 
shilling a pound, while at Li^ge the cost of castings in this ma- 
teiial is not much greater than that of EngUsh cast-iron. The 
whole question of the employment of malleable cast-iron tuma 
really upon that of its cost. If it can be cheaply produced, and 
we have no doubt that, with simple improvements, it may be, it 
may be readily substituted in place of many applications of 
wrought-iron. A Glasgow firm has already done something in 
this direction, but the subject should be more generally pursued 
by others. — From the Eiigineer, 



CLIFTON SUSPENSION BEIDGE. 

This stupendous structure has been opened for traffic. The bridge,, 
as our readers are aware, has been formed out of the old Hunger- 
ford Suspen&ion Bridge at Charing Cross. " But (says the excellent 
account in the Builder) although the Clifton Bridge has been com- 
pleted in December, 1864, its foundations may be said to have been 
laid in December, 1753 — more than a hundred years since — when 
1000^. were given by Mr. William Vick to the Society of Merchant 
Venturers, to be placed at interest till it amounted to the sum of 
10,000^., when it was to be applied to the construction of a bridge 
over the river at Bristol. Vick contemplated the erection of a 
stone bridge at Rownham ferry. An iron bridge, however, was- 
thought preferable ; and in 1830, when 80002. had been aocu- 
mnlated, plans were advertised for, and Telford was ultimately 
commisaioned to prepare a design ; but. tbd estimated cost was n» 
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less than 52,0002^. An Act of Parliament was got, and new 
deeagoB were obtained from Bmnel, Telford, and other engi- 
neeni ; but still something like 50,0002. seemed to be requisite. 
Mr. Davies Gilbert gave his advice, and Brunel*8 plan was agreed 
up<ni. Telford woidid have had the bridge supported on gigantic 
columns, reared at great trouble ; but his more daring rival deter- 
mined to make the cliff support the structure, and he estimated 
the entire cost of the construction at 57)000Z. Fortified with 
their design, which was satisflEbctory to the majority of the inhabi- 
tants of the city and neighbourhood, the trustees, in 1831, deter- 
mined to commence the all-important undertaking, the Society of 
Merchant Venturers having given the land necessary on the 
Clifton side of the river, and Mr. P. J. Miles the stone from the 
quarry at Leigh necessary for constructing the pier at that side of 
tiie river. 

''The first stone was excavated, but the Bristol riots put tho 
airangement out of joint, and little was done till 1835, when 
wire was in the ascendant as the projected material of the bridge, 
and 35, 0002. the estimated cost. Mr. Brunei then modified hi8< 
scheme, but the Bristolians were not satisfied. Still the pre- 
liminary works were in progress : a wire was stretched across the 
river ; and the foundation of the Somersetshire buttress was laid 
when the British Association visited Bristol. In 1837 the con- 
tractors became bankrupt, but in 1840 the buttress was com- 
pleted, and in 1843 the money was all spent, 45,0002. having 
been realized and disposed of in massive piers, &c., ere one-half of 
the iron-work for the bridge, flooring, toll-house, &c., were- 
exeouted, and 30,0002. more were requisite to finish the work. 
In 1853 the works ceased, and the undertaking was for the time- 
abandoned. For seven more years matters remained in statu quo, 
when the idea of using up the Hungerford Suspension Bridge was- 
entertained, after Lieut. -Colonel SerreU, C.E., of the United 
States, had offered to complete the bridge with wire for 17)0002. 
It was in 1860 that Mr. W. H. Barlow and Mr. J. Hawkshaw 
were consulted, and gave a favourable opinion as to the use of the 
Hungerford materials ; and it is from these materials the bridge 
over the cliffs has at last been completed. The materials were 
purchased for 50002. The total cost of the bridge has been 
neariy 100,0002. 

**The Clifton Suspension Bridge differs considerably in its- 
dimensions and details from the old bridge at Hungerford, from 
the materials of which it is principally constructed. The span of 
the centre is much greater, being upwards of 702 ft. There are 
no half spans at either side as there were at Hungerford, and the 
strength of the chains has been materially increased, three chains 
being employed at each side instead of two ; thus nearly one-third 
more iron work is required than could be derived from the Hun- 
gerford bridge. The general arrangements of the chains, saddles,. 
ioo., are almost identical with those we have just doscrlbod. 
Between a atronglf ribbed and massive caaVitoii \iaacsaa\i\. «Q.^ 
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the main saddle are interposed a double set of steel rollers 4^ in. 
diameter and 2 ft. long, the two sets being arranged side by side 
in a frame, thus giving a rolling surface of rather more than 4 ft. 
in breadth. These rollers allow of each saddle travelling to and 
fro upon its basement according to the expansion of the chains. 
To the main or lower saddle are attached the two lower chains ; 
above the main saddle is bolted an auxiliary or upper saddle, 
to which is attached the uppermost chain. There are of course 
four similar saddles, one for each set of chains at each tower ; 
and the weight of each, vnih basement, rollers, &c., complete, is 
about 30 tons. 

" It was originally intended that the total width of the platform 
should be 24 ft., giving a carriage- road of 16 ft., and two footways 
of 4 ft. each. To meet the wishes of Su: Grevile Smyth, these 
dimensions were increased ; and, as actually constructed, the 
carriage-road will be 20 ft. wide, and each of the footways 5 ft. 6 in. 
Neither the carriage nor footways are perfectly level, the carriage* 
way being raised in the centre, and the footways rising towards 
the outward edge. According to the specifications, the floor of 
the carriage-road is composed of sleepers of well-seasoned Baltic 
timber securely tongued together, over which is laid transversely 
another flooring of planking 2 in. thick. The floor of the footways 
is of planking 24 in. in thickness. The under framework of the 
bridge is constructed of light iron girders, the top and bottom of 
each consisting of 3^ in. x 3^ in. x 5-8 in. in wrought angle- 
iron, strengthened and connected together by diagonal trusses of 
24 in. X 5-8 in. ; bolted by their top flanges to the longitudinal 
lattice girders 3 ft. deep, which separate the carriage-road from the 
footways. To the upper flanges of these are bolted at the proper 
distances attaching pieces, to which the lower ends of the suspend- 
ing rods are attached by pivot-bolts. 

" The footways thus project entirely beyond the suspending 
rods, and are only bounded on the outside by a light iron balusr 
trade rather more than 4 feet in height. The double system of 
girders gives great strength and rigidity to the bridge, with very 
little weight of material ; in fact, four-fifths, at least, of the iron- 
work in the whole structure consists of the saddles and main 
chains, the bridge or roadway itself weighing comparatively little. 
The total weight of the whole is stated to be about 1500 tons, of 
which the links and bolts forming the chains are about 1100 tons, 
the fom' saddles with their appurtenances nearly 120 tons, and 
the suspending rods, 20 tons ; the remainder will give some ap- 
proximation to the weight of the roadway." 

The following additional details are given in the Times' report: — 

" There are in all 4200 links in the chains, each link, as we have stated, 
being 24 ft. long. The bolts or pins are 25 in. long, screwed at each end ; tiie 
nnmber of bolts is 400. There are 162 suspending rods, which are 1^ in. in 
diameter, and vary in length from 3 ft. in the centre of the bridge to 65 ft. 
next the towers, the deflection of the chains being 70 ft., or 20 ft. greater than 
/J^t of the Hungerford-hridge. The cross girders which support the flooring 
M'e 80 in number, and weigh about a ton eacK It \)eing necessary that tlie 



HECHAKICAL AlfS USEFUL ABTS. 91 

ohaina should be somewhat deflected on entering the eroond, a cast-iron 
saddle Terv similar in constmction to those on the tops of the towers, but of 
course withont rollers, is fixed to a foundation of brickwork at the top of the 
anchor pit, and to this saddle the chains are attached in the same manner as 
to the other. As they descend from this the three chains separate from each 
other, in order to afford room for their separate fastenings, and the anchor 
pits therefore increase in dimensions towards the bottom, which is 70 feet 
bdow the surface. There the rock is formed into abutments, upon which 
zest the massive brick arches, 8 ft. in thickness, which have to bear all the 
vei^tofthe bridge. In thu brickwork are left three apertures, through 
which are passed the last links of the three chains. At the back, one over 
each aperture, are placed the three cast>iron anchor plates, through which 
the links are idso passed, and ure then secured by strong double keys, and 
whereas each of the three chains passes entire through one aperture of suffi- 
cient size in the brickwork, in ; the anchor plates there is a separate slit^or 
aperture for each link. Each link therefore passes through its own aper- 
ture, and one strong double key driven through all the links secures the whole. 
Bach anchor plate measures 6 ft. by 6 ft., and weighs nearly three tons. The 
cross section of the chains amounts in the aggregate to about 462 square 
inches, and allowing the iron of which they are composed to sustain but nine 
tons to the inch, they would require a strain of over 4000 tons to cause frac- 
tore. The company in their Act have taken power, too, it appears, to hmit 
the weight that shaU come upon the bridge in two clauses. The first of these 
provides that no one conveyance or vehicle, the weight of which with its load 
exceeds six tons, shall be able to come upon the bridge without the company's 
consent ; the second clause provides that the company shall not be bound to 
permit a total load, including foot-passengers, vehicles, and their horses and 
toads, to come upon the bridge at any one time exceeding 28 tons. The 
entire span from saddle to sadd^ is 702 ft. 3 in., and the height of the bridge 
— ^245 feet above high water— is, we beUeve, unequalled up to the present." 



The Clifton SuspeDsion-bridge is the most magnificent chain 
bridge ever constructed, and for strength and durability may be 
pronounced unequalled. In grandeur of appearance it is beyond 
all attempt at rivalry. The Queenston bridge, with its immense 
spanof 1040 ft., does, indeed, exceed it in dimensions, but its 
effect is marred by its low position, and the roadway is only 20 fb. 
wide. The Fribourg bridge is by far the grandest in effect of all 
that have been enumerated, but even that is only 167 ft. above the 
river which it spans ; while the Clifton Suspension -bridge, 245 ft. 
above high water, is unequalled in the world, and wiU ever be 
regarded as one of the grandest conceptions of Mr. Brunei. 

In reply to the statement in the Times, that the Clifton Suspension- 
bridge is, though not the longest, yet the '' longest and highest" 
suspension-bridge in the world, a Correspondent remarks : — "The 
meaning of the expression is not very clear, but I infer from the 
context that it is to be understood as follows : — If we multiply the 
number of feet of span of the various suspension- bridges by the 
number of feet of altitude above the waterway, the Clifton bridge 
will give the largest product. In this respect, however, it yields 
the palm to the Pont de la Caille, in Savoy, on the road between 
Geneva and Chamb^ry, which, although of rather less span than 
the Clifton bridge, is more than twice the height. Its dimensions 
are thus g^ven in Murray's Handbook for Switzerland, &c. : — 
Lragth, 636 ft. ; height, Q56 ft." 

"VHien viewed from the river, or from Clifton Down, the ch&ina 
of the bridge are more like threads than the B\i\ia\.aaM\«X ^viY^'i't'va 
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of a bridge on which it is estimated 8000 persons might stand 
without the slightest danger to the structure. 

WIRE SUSPENSION- BRIDGE. 

In a paper read to the Institution of Civil Engineers, Mr. Mann 
has stated that, about 20 years ago, a French engineer, M. Vauthier, 
designed and erected a Suspension-bridge on one of the main roads, 
across the river Capibaribe, at the village of Caxang^. The road- 
way, which was 100 ft long by 20 ft. wide, was suspended from a 
pair of iron wire ropes on each side of the bridge, by vertical rods 
of wrought-iron, the attachment of the rods to the ropes being by 
means of strong wrought-iron plates, embracing both ropes. Each 
rope was in four separate pieces, and consisted of a mass of 
wires simply laid together, and bound at intervals. The rocking 
standards were of cast-iron, in three pieces, and the platform was of 
wood. All the work was executed in the country, including the 
casting of the standards, but the wire was purchased in England. 
The ropes, as well as the cast and wrought-iron work, were still 
sound. The cost had amounted to between 60002. and 60002. 



THE ALBERT BRIDGE. 

This new Bridge, about to be constructed across the Thames 
at Chelsea, from Cadogan-pier to the Albert-road, on the opposite 
bank of the river, is designed on what is known as the rigid sus- 
pension principle, in which the chains are so arranged as to render 
the roadway practically rigid. The greatest amount of deflection 
that can occur under heavy moving loads is scarcely appreciable, 
being only that due to the elasticity of the metal in the chains ; 
and not in any way arising from a disturbance in the curve of 
equilibrium taken by the catenary, as is the case in the ordinary 
suspension principle, in which the platform, imder a rolling load, 
assumes a curve, which assimilates itself to that of the altered 
catenary. The river piers will consist of cast-iron cylinders, of 
similar character to those generally adopted in bridges now being 
constructed over the Thames. These piers will be surmounted by 
cast-iron towers, of an ornamental character, and the superstruc- 
ture of the bridge, consisting of the main and cross girders, chains, 
and vertical rods, &c., will be of wrought iron. There will be a 
clear waterway or centre span of 453 ft. 6 in., and two side-open- 
ings of 152 ft. Sin. each. The roadway will be 26 ft. 6 in. in 
width, and the two footways, 6 ft. 9 in. each. The footways will 
not be divided from the road by the chains, as is the case in most 
bridges of this description ; but there will be a clear width of 40 ft. 
between the parapet girders, with which the chains are connected. 
The engineers are Messrs. Ordish and Le Feuvre. — Mechanic^ 
Magazine, ..^_ 

THAMES EMBANKMENT. 

TsBBS are two different methods of foundation adopted in the 
tfFO contracts for the Thames Embankment 'W«Al*. one, adopted 
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by Mr. Hitson, is patented by Mr. J. S* Scott and Mr. Stock- 
nan. It is to sink cylinders — 8 ft. diameter with 10 ft. spaces 
between them — into the clay ; the cylinders are to be filled up, 
solid, with concrete, and upon them a massive and rigid system of 
cast-iron girders and plates, with caulked joints, is to be lowered 
in place complete, forming, as we term it, a *' sealed platform." 
JEtound the margin of the platform there will be vertical sides and 
ends similar to those of an ordinary tank ; and in the dry chamber 
thus formed the wall will be erected. When the portion of the 
wall enclosed is completed, the tank sides and ends will be re- 
moved and the wall remain, founded on and inseparably connected 
with the massive platform, the whole being supported by the solid 
and numerous pillars of concrete in cylinders sunken down into 
the day. 



ENORMOUS WEIOHBRIDOE. 

A NEW Weighbridge has been placed by the Manchester 
markets committee, in Liverpool-road. The platform is 16 ft. 6 in. 
long, and 9 ft. wide, in one solid casting, and the machine is ad- 
justed to weigh from 2 lb. to 70 tons. It has been tested up to 
60 tons. The transferring lever is 25 ft. 6 in. long, and is made 
tmon a new principle, as applied to weighbridges, being constructed 
or wrought-iron boiler plates riveted together in the proper form, 
after the manner of the modem tubular bridges. Its strength was 
demonstrated when the machine was tested with 50 tons, which 
remained on the platform 43 hours, and the deflection of the lever 
at that period was very slightly over the eighth of an inch at the 
middle of its length, The weighbridge was made for the markets 
committee by Mr. Thomas Steen, of Burnley. The foundations 
are cased with a space between each to lessen vibration from pass- 
ing carriages; and,, together with the machine-house, were 
•erected from plans and under the direction of Mr. Lynde, the city 
surveyor. 



BUBSTINO OF THE BBADFEELD RESBBVOIB, SHEFFIELD. 

At nearly midnight, March 11, the town of Sheffield and its 
neighbomrhood suffered greatly by the Bursting of the Bradfield 
Beservoir, the water rolling a cataract down the valley into and 
through Sheffield, to the Don at Doncaster; when 250 per- 
sons were drowned in their beds, or in trying to escape, or crushed 
beneath the ruins of their dwellings. It is the conclusion of 
several eminent engineers, that the giving way of the reservoir at 
il^Tidfield was caused by water having got under the outside slope 
of the embankment, which either induced the bank itself or the 
foundation on which it rested to slip. But they considered the 
site of the Bradfield embankment to have been injudiciously 
selected — the strata consisting chiefly of millstone grit, but with 
loose friable shale in the deej^ part, unequal in (^v);a2i!iVj ^^^ ^~ 
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located, with old land-slips in the vicinity, extensive faults in the 
strata, and with several strong springs of water which it was 
difficult to avoid. Other engineers are equally decided in their 
objections to the site ; and state that the embankment was ex- 
tremely faulty in its construction. Some half-dozen engineers 
of great experience expressed similar opinions ; and all concur in. 
stating that the embankment of a reservoir should be laid in 
layers of only a few inches in depth, which should ba well 
"punned," or rammed; that the pipes were only 18 inches in 
diameter, and held to have been insufficient. A still greater de- 
fect was that the valves were on the outside of the embankment 
only. Thus there was no means of shutting oflf the water in the 
inside of the dam ; whereas, if valves had been fixed on the inner 
end of the pipes, access could have been had to them when the 
reservoir was full. This arrangement is strongly commented on 
by the engineei-s. But perhaps the most important question 
toadied upon in the professional Heports is that of the manner in 
which pipes should be laid from the reservoir to beyond the em- 
bankment. In the case of the Bradfield reservoir, they were laid 
in a trench under the dam. The engineers whose Reports the 
Sheffield Town Council publish are nine in number — Mr. Leslie, 
Mr. Stevenson, Mr. J. Murray, Mr. Conybeare, Mr. Lee, Mr. 
Barlow, Sir John Bennie, Mr. C. Vignolles, and Mr. M. B. Jack- 
son ; and several of them in unequivocal terms condemn that 
plan. Two of the engineers of the Water Company succeeded in 
obtaining results of a very important nature, which show that 
some of the theories set up by the Government engineer to ac- 
count for the disaster must be excluded from further consideration. 
At the inquest on the victims of the flood, a great deal was said 
in condemnation of the miuiner in which the outlet pipes had been 
laid ; and that Mr. Bawlinson, in his official Report, stated that 
" they were laid in a most objectionable manner, so as in fact to 
insure a fracture somewhere." This assertion was made the 
foundation for a superstructure of argument, more or less con- 
vincing, by critics who professed to be conversant with the sub- ' 
ject, to show that the pipes, and pipes alone, had been the cause 
of the ''failure." Mr. Bawlinson's assertions had the serious 
attention of many practical men, and the result was the institu- 
tion of a set of experiments, which conclusively established the 
unsoundness of Mr. Kawlinson's theory, which was pointed out 
from the first in the Meckanica' Magazine, 

Mr. Kaylor has published an Analysis of Evidence on the 
failure. He is of opinion that the accident was caused by a land- 
slip taking place under the seat of a portion of the outer slope of 
the disastrous embankment. " We have had it declared," says 
Mr. Kaylor, 'Hhat the bank was ample and the slope sufficient ; 
we have had it proved beyond a doubt that the bank was composed 
of very porous material, rubble-stone specially selected to insure 
its being so, and for which threepence per yard extra price wa» 
paid uaeil the embankment was raised 50 ft. ; indeed, so parous 
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was it, that Mr. Bawlinson, on that particular ground, con- 
demns it. 

**Now, we have had more than 30 years of testing various 
substances in railway embankments, and we find that a bank of 
porous material, such as rubble-stone, does not slip ; while, on the 
other handy banks made up of impervious material, such as Mr. 
Eawlinson appears to recommend, have frequently given way, by 
one part sliding upon another. 

" In carefully reviewiug the evidence of this important ques- 
tion, and in coming to a conclusion as to the cause of the accident, 
it appears to me that the failure did not arise from any fault in the 
outlet pipes laid in the trench under the embankment, neither in 
the pipes breaking, nor from the jointing material being blown or 
forced out of the joints, nor yet from the water creeping along the 
outside of the pipes, nor from the pipes being drawn asunder : if 
any of these things had happened while the valves were shut, 
water must have been seen coming through the pipe-trench, and 
there is no evidence to show that such was the case. But, on the 
oth«r hand, there is negative evidence that Mr. Gunsone did not 
notice any water escaping by the pipe-trench. 

^' The evidence in my mind is abundant to show that the fatal 
accident arose from a land-slip under the embankment outside the 
puddle-wall ; for I do not believe that a bank composed of rubble- 
stone laid as described with a slope of two and a half to one, could 
slip except it was carried away upon a portion of the ground upon 
which it had been laid, by the slip taking place below the origmal 
snz&ce>" 

Messrs. Simpson, Hawksley, Bateman, Fowler, and Harrison, 
the engineers appointed by the Water Company, dissent from the 
opinion of Mr. Bawlinson and Mr. Beardmore as to the cause 
which led to the rupture of the embankment. They state that 
there was no fracture of the pipes, and that the embankment was 
composed of materials which would not have slipped if the base 
on which it rested had been immovable. They say — " After a full 
■considenition of the collateral circumstances, we are unanimously 
of opinion that the accident was occasioned by a land-slip, which 
occorred in the ground immediately on the east side of the em- 
bankment, and which extended beneath a portion of its outer 
slope, involving in its consequences the ruin of that portion of the 
bank, and producing the catastrophe which followed." The docu- 
ment is prefaced by a correspondence with the Home Office, in 
regard to the resumption of work on the Agden Beservoir, which 
was stopped by the Directors immediately after the accident at 
Bndfield. Sir Goorge Grey declines further investigation by the 
Grovemment, and curtly informs the Directors that he has no 
power to interfere with their decision to proceed with the Agden 
embankment^ which, if done, must be upon the undivided re- 
nionsibility of the Company, and without the sanction of the 
Government. The evidence of five engineers against two must 
not be overlooked. 
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POBTSMOUTH BLOCK -MAOHINEBT. 

The exhibition of the collection of Naval Models at South 
Kensington, in which is included the Block Machinery at Ports- 
mouth, has led to the repetition of the statement that the same was 
invented by Sir Jsambard Brunei, to which a Correspondent of 
the Times has replied : — 

<*Sir Isambard Brunei did not invent, nor did he ever claim to have 
invented, the Block-Machinery which he had a share in setting up at Ports- 
month. 

" The original invention, or series of inventions, was by two men, father and 
«on, each named Walter Taylor, natives of Southampton. 

** The beginning was rather more than a century ago, and was made by the 
father, who had been at sea, and had been practically impressed with the in- 
efficiency of the blocks in use in his time. After a time they took out s patent 
for part of their inventions, and subsequently a second patent. These in- 
'Cluded friction wheels and circular saws, both of which we owe to the Taylors. 
During the continuance of their patents they, under contract, supplieid tihe 
Government with blocks for the navy, and for some years theirs were the only 
blocks used in the Boyal Navy. W hen, towards the close of the last century, 
their patents expired, they wished to obtain an extension of them, but the 
•Government objected, and decided on setting up the machinery for them- 
"selves. 

** Mr. Walter Taylor, the son, who was then making his blocks at the Wood 
Mills, South Stoneham, near Southampton, generoudy offered to the Grovem- 
ment every facility for the purpose. The Government employed two clever 
young men to set up the machmery — one of whom was Mr. (afterwards Sir) 
Isambard Brunei, and the other Lieutenant (afterwards Geners^) Bentham, 
B.E. With the benefit of Mr. Taylor's explanations these ;two jyoung men 
examined his mackinery, and then proceeded to set up machinery on the same 
principle at Port«mouth. 

''* Having the resources of Government to back them, they improved the de- 



tails of the machinery, using for it steam power instead of water power, br 
which Mr. Taylor's mills were worked; but in every essential point tiie block 
machinery at Portsmouth is the invention of the Messrs. Taylor. General 



Bentham's share in the improvements has been forgotten as much as the 
Messrs. Taylor's original invention. 

" Some, years ago the specifications of the patents were printed in the 
Builder newspaper, and they will enable any one of a mechanical torn of 
mind who wishes to ascertain how far Messrs. Brunei and Bentham were in- 
•debtcd to the Messrs. Taylor, to do so easily. 

" The originality of the invention was more than once publicly claimed for 
the Messrs. Taylor during the lifetime of Sir I. Brunei, and the claim was 
(never contested by him or by General Bentham ; although General Benthun'a 
widow objected that too little credit had been assigned to her husband.** 

WOOD SAWING AND SHAPING MACHINES. 

An invention has been patented by Mr. J. W. McCarter, of 
LondondeiTy, and is described with engravings in the Eru/ineer. It 
comprises improvements applicable to Machinery for Sawing Wood, 
■and more or less to other wood-cuttiDg machines. Deal frames 
upon his plan are sawing thirty-two deals per hour, two being cut 
at the same time. The invention does not relate to the saws with 
their frames and guides. The first portion of the invention re- 
lates to an improved silent feed-motion, the principal partof wbiob 
is a disc fixed on a shaft driving the feed roller-shafts. A second 
portion of the invention relates to improved rollers for carrying, 
moviDg, and guiding the wood through the machine, these rolleis 
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being so contrived as to dispense with the fence, side rollers, 
weights, and springs hitherto employed. 

Another invention, by Heniy Wilson, of London, is described 
as consisting in the construction of machinery whereby wood is 
shaped, either one piece or several pieces at one time, to the form 
of a metal or other saitable hard template or guide, by means of 
rotating cutters, which act upon the wood in the direction of the 
grain, whereby a smooth and even surface is obtained. These 
inventions cannot be fully described without the aid of illustrated 
engravings. 

lUFBOVEMEirrS IN MANGLES. 

Mb. George Ellis, mechanical engineer, Wellington- road, Bow, 
has patented an improvement whicli appears to embody all the 
qualities of a Mangle for regular family use. In the first place^ 
it is adapted for every description of woric, the rollers being large 
enough for full-sized sheets, and counterpanes, and are adjust- 
able to suit the smallest articles. A mangle five times its size, 
weight, and cost, could not be more useful in this respect. 

&e work is done quickly. No time is lost in folding the linen 
in a cloth round the rollers ; but each article is passed through 
singly, once or twice, backward and forward, and the next in 
succession, so that a large basket full can be done in half-^an- 
hour. 

The apparatus can easily be carried about by one person ; it 
stands &mly upon a table when in use, and when done with can 
be lifted upon a shelf, or put into a cupboard. 

The rollers are of polished sycamore, supported in a neat bronzed 
metal firame, and are actuated by a small winch and pinion. 
Every part is made both strong, light, and durable ; and the con- 
struction being so simple, there is little danger of the article getting 
out of order. — Mechanics* Magazine. 

SCALING LADDERS AND FOLDING DOORS. 

Mb. George Fawous has read to the British Association two 
papers, of which the following are abstracts. It is almost pro- 
verbially said that Ladders are never the right length when wanted. 
The longer they are the more liable are they to be broken. Various 
ways have been tried to remedy these inconveniences by joining 
ladders together : as, for instance, the military scaling ladders , 
the fire-escape ; or the very common plan of lashing one over the 
other, as practised by masons, painters, and others. There was 
exhibited, in the International Exhibition of 1862, a method of 
fastening scaling ladders with dove- tailed and grooved bolts, the 
ends of each succeeding ladder fitting over cleats fastened on the 
mde pieces. Now, in the Patent Museum, South Kensington, had 
been exhibited the model of a set of fire-escape ladders which had been 
presented to the Corporation of Tynemouth. These fastened togeth&t 
with (self-acting) steel spring catches, acting on vcoiicW^^c>tV^^'^<^\ 
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the ends of the side pieces well protected hy iron pUtes on each 
side rivetted together, and some other improvements, as shown in 
the small model. There is now another simpler plan proposed, 
which it is thought may he made available for any kind of ladder^ 
The ends of the steps are turned down, to form a shoulder to bear 
against the side pieces, the smaller parts of the step going through 
the side pieces, but not wedged into them. Under the upper and 
k>wer steps are iron tye-bolts, going across through the side pieces, 
the ends either turned down with projecting shoulders, like the 
wooden steps ; or squared, and fitting through and against iron 
plates, neatly let into the wood; the ends of these bolts being 
screwed and fitted with neat nuts and plates, to screw up and 
bind the parts of the ladder together. The ends of the side 
pieces fit on to and overlap these bolts, and are further strength- 
ened and protected by over edge- plates. In the middle of these 
screw bolts are placed open eyes in the shape of a horse-shoe. 
These eyes rest against the steps above, and form stops for lashings, 
or an iron connecting stay with a large eye, working round tiie 
top step and in the open eye of the bolt below ; and with a bulb 
end dovetailing into the horse- shoe shaped opening of the bolt, 
linder the lower step of the succeeding ladder, they will form a strong 
thrust and tie fastening between the ladders when joined. Two 
«xcentric circular plates (like the escutcheons of key-holes) turning 
down prevent the bulb-ended stay &Iling out of its socket on either 
eide. These ladders are easily taken to pieces, either for repairing 
or close packing, as shown in the haJf of a ladder submitted 
to the Section for examination. 

Many serious accidents happen to children by their hands and 
feet getting into the openings at the backs of Doors. Other per- 
sons sometimes are hurt by the shutting of the doors of railway 
carriages. It is now proposed to remove the possibility of this 
kind of accident, by a different plan of hanging the doors, viz., 
instead of the doors moving on hinges at the back, to make them 
revolve on pivots at the top and bottom of the door ; the centre of 
motion, being at least half the diameter of the door beyond the 
back, and the space between being filled up by circular mouldings, 
which revolve with the door fitting into circular recesses, or the 
door revolving round them, the backs being grooved to a correspond- 
ing curve ; the arrangement forming a role joint, and presenting 
no opening in whatever position the door may be in. — Fr(ym, the 
BaJtk Chronicle Report, 



THE ADTTIO LOCK. 

Ik this Lock security against picking is sought and obtained, 
not by complication of the interior, but by absolutely closing the 
works of the lock from all observation, and from all manipuhition 
with any picking instrument. In the first model the key or check 
is conveyed into the lock by means of a kind of slotted piston, 
*wiueb morea through a collar or bearing ; which, being somewhat 
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loD^ than the slot, as a matter of coarse, cuts off all communi- 
cati<m by means of any instrument used in an attempt to touch 
the wotka from the outside. In the second model, this object is 
still more effectually achieved by means of a secondary bolt, 
whidi, having in its centre a key-hole, or receptacle for the check, 
-enables the same to be introduced to this inner key-hole, provided 
ihe latter be brought into coincidence with the outer key-hole of 
ihe front plate and door. In order that the check so introduced 
may pass into the lock itself, it is necessary to move the secondary 
b<4t, which, at the same time that it conveys the check into the 
lode, also bolts up the outer key-hole, thus closing all access from 
without, even to the inner key-hole. This same secondary bolt 
can never be brought into such a position as to allow even an air 
pattage to the lock, thus rendering gunpowder of no more avail 
than pidcs to effect an entrance. But, perhaps, the most novel 
and valuable feature in this new system of lockmaking is the 
•oertain retention of a false key or check on its first introduction. — 
Worcester ffercM. 



PACTinOUS BLOCKS OP WOOD. 

GtTSTAYE COLOMB, a civil engineer, of Switzerland, has patented 
an invention for manufacturing Factitious Blocks of Wood*of diver- 
sified riiades or colours, intended especially to be divided by sawing 
into thin sheets for veneering, although the blocks can be applied 
to other purposes. The inventor takes shavings, made by hand- 
planing or by machine, which are rolled up by means of a spindle 
with crank, compactly on each other, to form bundles, several of 
■WbUsk are closely packed in suitable frames. The bundles can be 
fomied with shavings of the same kind of wood,or of several different 
kinds and colours : in some cases shavings of other thin and pliable 
■substances are introduced ; such as thin strips of soft metals, horn, 
whalebone, ivory, tortoiseshell, papier-m&che made of sawdust, 
and any substance capable of being glued together with the wood 
flharings. When the frame has been filled up with bundles of 
flhavings, it is dipped in a hot bath of well-liquefied glue. After 
this immersion, die bimdles are submitted to strong pressure, and 
the blocks thus formed are carried to a hot-air chamber, where 
th^ are sufficiently dried to be cut into thin sheets. — Builder, 



THE FNEUMATIO LOOM. 

Mb. Thohas Page, C.E., reports on a new system of weaving by 
•compressed air in the Pneumatic Loom. The improvement will affect 
the working of nearly 500,000 power-looms, the labour of more than 
775,000 persons, and the manufacture of about 1,200,000,000 lb. 
of cotton alone. The. principle upon which the new loom acts is 
'yiat <^ discharging a jet of compressed air from the valves of the 
Rattle-box, upon the end of the shuttle, at each pick or stroke, 
4Mm1 thus subBtitnting fer the imperfect motion oi tYie '^ ^v^^^ ^<b 
g2 



100 TEAB-BOOK OF FACTS. 

pneumatic principle, simply applied. The working velocities wilf 
be in the proportion of 240 strokes by the new machine per minute, 
to 180 strokes of the old in the same time. This improvement 
applied to the whole of the power-looms in the United Kingdom 
would represent a total increase of 1,400,000,000 yards over the 
produce of the same number of existing machines. — Builder. 



THE IVOBT TBADE. ' 

Few persons are aware of the immense demand there is for Ivory 
in our days. At the close of the last century, England did not 
work more than 192,600 1b. of ivory per annum; in 1827 the 
demand had risen to 364,784 lb., which supposes the death of 
3040 male elephants per annum, yielding 6080 tusks, averaging 
€0 lb. each. At present, England consumes 1,000,000 lb. per 
annum, or upwards of three times the consumption of 1827; 
therefore the number of elephants killed for England alone must- 
be 8333, or thereabouts. About 4000 men lose their lives an^ 
nually in the pursuit after ivory — that is, to provide the world 
with combs, knife-handles, billiard-balls, &c. A tusk weighing- 
70 lb. is considered by the trade a firat-class one. Cuvier made a 
list of the largest tusks found up to his time, and the most consi- 
derable one registered by him weighed 350 lb. At a late sale of 
tusks in London, the largest, brought over from Bombay and 
Zanguebar, weighed from 120 lb. to 122 lb. Those from Angola, 
averaged 69 lb. ; those from the Cape and Natal, 106 lb. ; from 
Lagos and Egypt, 1141b.; and from Gaboon, 911b. But these* 
are by no means the largest sizes to be found at present ; for ele- 
phant hunters now penetrate farther inward into Africa, and 
therefore meet with older animals. A short time ago an Americaiy 
house cut up a tusk which was not less than 9 ft. in length anc^ 
8 in. in diameter, and weighed 800 lb. In 1851 the same house 
sent over to the London Exhibition the largest piece of sawn ivory 
ever seen ; it was 11 ft. in length and 1 ft. broad. The dearest 
ivory is that which is used for billiard-balls. There are several 
kinds of ivory : that which is brought over from the western coast 
of Africa, except Gaboon, is much less elastic than other sorts, 
and not so easily brought to perfect whiteness by the working ; 
it is only used for knife-handles. Since the conquest of Algeria 
by France, the ivory trade has considerably increased in the north 
of Africa, which receives its supply from the caravans crossing the 
Desert. The hippopotamus also yields ivory, which is much harder 
and less elastic than that of the elephant, besides being of much 
smaller dimensions. — Galigmmi, 



SUBSTITUTE FOB IVOBT. 

The well-known billiard-table makers, Messrs. Phelan and Col- 
lender, of New York, announce their willingness to give 10,000 
dollars for a suitable substitute for Ivory, to be used in the manu* 
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-facture of billiard-balls. This statement has appeared in the Tribwne 
Journal^ and the prize is well worth striving for ; it is not often 
that such a liberal reward is offered fur the discovery of a 
new and useful material. The great cost of natural ivory at the 
present time, owing to the high rates of exchange and its scarcity 
in general, is sufficient to warrant extensive experiments ; for, 
should a substitute capable of being used for billiard-balls be found, 
it will not be confined to them, but will be available for a great 
variety of purposes. 



WOODEN PAPER. 

M. Bardodx, a manufacturer of Poitiers, is said to have made 
a discovery which will effect a revolution in the manufacture of 
Paper. He has succeeded in manufacturing paper from various 
descriptions of timber, such as oak, walnut, pine, and chestnut, 
and from vegetables, without the addition of rags. Samples 
of rarious descriptions of paper are exhibited at the office of the 
J(yumcU dea Inventeurs. M. Bardoux asserts that bis invention 
will cause a reduction of from 60 to 80 per cent, in the price of 
paper. 



DISPENSING WITH THE STEEPING OP FLAX. 

It appears from the Society of Arts Journal that a French 
manufacturer named Bertin has invented what is reported to be a 
fiucce&sful method of Dispensing with the Steeping of Flax. After 
the fibres have been crushed in the ordinary way, M. Bertin sub- 
mits them to a new process, that of friction between two chan- 
nelled tables, which have a sideway as well as to-and-fro motion ; 
in fact, the action. is similar to that of rubbing the fibres between 
the palms of the hands, but imder considerable pressure and with 
great rapidity. The fibre is afterwards beaten in water, which 
xaoTieB off every particle of woody matter, and leaves the flax 
completely unbroken and in parallel masses. The principle of 
ifiiction tables has been applied by M. Bertin in other cases, and 
is said to furnish an economical, rapid, and perfect mechanical 
•action. The same inventor has adopted a new system of chemi- 
cal steeping to get rid of the resinous and other matter which at- 
taches the fibres together, which is said to produce the required 
effect in less than two hours, at a cost of about Is. 8d. per cwt., 
leaving the flax nearly white ; but the particulars are not given. 
By M. Bertin's system it is affirmed that the yield of flax is raised 
.from 12 or 15 to 20 or 22 per cent, of the gross material. 

Lastly, M. Bertin collects the refuse beneath his crushing 
machines, bums it in his boiler furnaces, and uses the ashes and 
the water in which the flax is steeped as manure ; giving back, as 
lie affirms, the whole of the mineral salts and azotised matter 
contained in the crop, besides saving the cost of so much. a.ttV&d'di 
manure to the cultivator. 
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NBW PRINTING. 

The Jowrnal of the Society of Arts states that a M. Leboyer, a 
printer of Riom, in the Pay de Dome, has recently patented a New 
System of Printing, in which the printing ink is replaced by black 
paper, prepared with glycerine and lampblack. The carbonized 
paper is extended over two cylinders, and is shifted at each im- 
pression so that the pressure of the types may not fall too often 
on the same parts. The black paper remains always slightly 
moist, and may be used two, three, or more times. The conve- 
nience of such a system, provided the result be satisfactory, is 
self-evident, and it is quite possible that it may be applicable for 
address cards — to which M. Leboyer has specially applied it — and 
to some other apphcations of the same kind. Whether it can 
ever supersede ink for general purposes is a more difficult question 
to resolve. A very similar invention had previously been brought 
before the public. In this latter case, however, the black medium 
was inclosed between two surfaces of white paper, one of whicb 
was broken by the type face, and the black permitted to show. — 
Mechanics' Magazine, 

PRINTING IJSr COLOURS. 

Mb. H. E. Kramer has patented certain improvements in Print- 
ing in Colours pictures or devices, to be used in ornamenting porce- 
lain, stoneware, earthenware, or any other substances where the 
colours can be annealed, or melted, or burnt in. 

The process which the patentee employs is as follows: — He uses in 
the production of the pictures, or de-vices, or designs, types made from good 
hard wood, or other substances adapted to the purpose, and such as are used) 
bj book printers. He then prepares the paper to enable it to receive and 
take up the colour, and reproduce it on the ware to which it is to be applied. 
He first presses the paper in a suitable glazing or other machine, in order 
that it may be perfectly flat; and he then wasnes' it over with a well-mad& 
wheaten starch, or other suitable substance of a similar oharocter, used 
ordinarily for similar purposes j when dry the paper is again pressed in the 
glazing machine, and then he places over it a thin coat of clotted oil of 
turpentine, or other oil, the use of which constitutes one of the improvements 
in tne process of printing in which this invention consists, inasmuch as such 
coating of oil causes the paper to take up the colour better and more readily 
thfui "mien stich coat is not employed, and enables a better-finished picture to 
be reproduced on the ware. The colours which he employs in producing these 
pictures or designs are all mineral ; they are prepared by mixmjg; them with a 
mixture of sticky oil of turpentine and oil of cloves. This mixture is similar 
to those used by china painters, but must be mited stronger. The colour so 
mixed he applies to types by the rollers, which are by preference made from 
a substance consisting of the best syrup and good transparent glue. The 
printing types are placed in a printing press of ordinary construction, and are 
fixed in the right position by iron frames, one bein^ employed with each of 
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of valuable colours, such as gold colour or purple, he prefers to print each 
alone, to prevent an^ unnecessary waste of colour; the process of printing is 
repeated as often as is required, according to the number and the kinds of 
colours used. When it is finished the picture may be at once transferred on 
tQ the ware of the above-mentioned substances, and fixed in the way well 
Jmown to the trade.— Mechanical Magazint, 
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NIW ENGBAVnirO FB0CK8SES. 

Some curious experiments, executed before the Emperor and 
Empress of the Freuch by M. Dulos, are thus described in OdUg^ 
nani^a Messenger: — A sheet of copper, drawn on with lithographic 
ink, is subjected to the Toltaic pile, by which it receives a deposit 
of iron on those parts not covered by the ink. The ink is then 
removed by means of benzine, and the sheet is then in the state of 
»n engraved copper-plate — that is, the design is sunk into the 
plate, and the deposit of iron constitutes the lights. The plate is 
now dipped into a bath of cyanide of silver : under the action of the 
galvanic current, silver is deposited on the copper, and not on the 
iron. The plate is then taken out, and mercury poured upon it. 
Now, since mercury exercises no action on iron, it can only attack 
the silver which has filled up the lines originally made with litho- 
graphic ink. Hence, where those lines are, we now see mercury 
standing up in relief. Plaster of Paris is now poured over the 
plate in this condition, and thereby an impression is obtained in 
which the reliefs made by the mercury are reproduced hollow. 
[Why the ink was removed, or silver deposited, in this case, is 
not clearly stated.] By the aid of the pile, copper may be deposited 
on this impression, and the hollows will then come out again in 
relief. One thus obtains not only a plate which may be printed 
from, but a matrix which will give an indefinite number of plates. 
For typographic engraving, the sheet of copper, after being drawn 
upon, receives a coating of silver, which only goes upon the metal, 
living the lithographic ink untouched. The ink is removed, as 
before, by benzine. The sur&ces which are thus laid bare are 
oxydised, and mercury is again poured on the pUte. This metal 
roctnls from the oxydised lines, and collects on the silver, making 
reUefe where the lights ought to be. An impression in plaster is ob- 
tained as before, and the electro- chemical plate which is to be 
used for the printing has the lines of the drawing in relief as 
required. 

NEW INKS. 

Mb. Fbiedsbice has patented the manufacture of a New Ink, of 
whidb the following is the method : — Say for one gallon, take six 
quarts of boiling water, and while in that state add ofjlogwood 2lb. 
Avoirdupois weight), and allow it to boil until reduced to one 
gallon of liquor ; then take of bichromate of potash three drams 
twelve grains and of ferrocyanide of potash one dram thirty- 
six grains (troy weight), previously dissolved in sufficient water, 
and mix the whole together ; then boil up, and when cool strain 
oarefuUy through flannel, and the ink will be fit for use. 

In a €rerman journal is described a new indestructible ink, sud 
to be composed of twenty grains of sugar dissolved in thurty grains 
of water, to which are to be added, a few drops of concentrated 
sulphuric acid. Upon heating this mixture the sugar becomes 
cari>onized hy the acid ; and when applied to t\iQ '^^^'^t \\.\<&an^s^ ^ 
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coating of carbon which cannot be washed off. This stain is ren- 
dered more permanent by the decomposing action of the acid itself 
upon the paper, and when thus made it resists the action of 
chemical agents. — Builder. 

NEW POSTAGE STAMPS. 

A KKW style of Postage Stamp has been patented in New York, 
the inventor of which claims that it cannot be fraudulently used 
twice. The body of the stamp is made of gold-beater s skin 
(instead of paper), which is tough and so nearly transparent that 
the printed impression on it shows almost as well on one side as 
OQ ^e] other. The design,' the legend, numerals, &c., are in- 
tended to be read through from beneath, and are therefore printed 
in reverse. The ink is also of a peculiar description. When this 
stamp is wet and glued on the letter, it remains permanent and 
unchanged, until some person attempts to peel it off. He then 
finds that the printed matter remains attached to the letter, while 
the gold-beater's skin comes off quite colourless. 



SUBSTITUTB POR GOTTA PEfiCHA. 

M. Sbbbes has described to the French Academy of Sciences 
the VcUcUaj a shrub which abounds in Guiana, and affords a juice 
which he asserts is superior, for many purposes, to gutta percha, 
but especially as an insulating material for enveloping telegraphic 
wires. The milk or juice is drinkable, and used by the natives 
with coffee. It coagulates quickly when exposed to the air, and 
almost immediately when precipitated by alcohol, which also dis- 
solves the resin of the KaZafa juice. All the articles made with 
gutta-percha can be made with the sap of the Valata, and it has 
no disagreeable smell. When worked up it becomes as supple as 
cloth, and more flexible than gutta percha. M. Serres exhibited 
a number of articles manufactured of Valata milk. 



INDIA- RUBBEB MANUFACTURE. 

The manufacture of toys, belting, and water-hose is carried on 
upon a large scale by the New York Rubber Company, in their 
factory at Wiccapee, situated in a romantic dell on Fish Creek, 
near the Hudson River, in Dutchess County. The various opera- 
tions, of grinding, mixing, calendering, moulding, vulcanizing, 
and finishing the various products, are here seen to advantage. 
The rubber is first ground, or rather kneaded, between laige 
iron rollers, and during this operation it is mixed with other sub- 
stances, such as white lead, &c. It is here reduced to sheets, 
resembling bakers' dough, which are afterwards submitted to a 
** calendering " action — that is, they are j)ressed between large, 
heavy, polished iron rollers. Several machines having three 
rollers, placed one above another, are used ; and one has four 
rdDers, between which the mixed rubber is passed three times, and 
reduced to beautiful, smooth, and thin Bheets. From such sheets 
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the seyeral parts of hollow doUs, balk, globes, &c., are stamped in 
•dies ; then the parts are united with rubber cement, trimmed, and 
fitted into metallic flasks of diflerent patterns ; and next placed in 
batches in a large horizontal iron oven, where they are submitted 
to the action of steam of about 240 deg. Fahr. for five and a half 
hours. The articles are secured upon a carriage, and moved upon 
a railway into the oven, one end of which opens and closes, forming 
a huge man- hole. After the goods are vulcanized, they are finished 
and painted. 

The high price of leather has caused much attention to be 
devoted to the manufacture of some suitable substitute for it in 
large beltings ; and success has been attained with India-rubber 
combined with strong flax-duck made for the purpose. The fabric 
is woven in looms, and several plies of it, stitched together by 
machines, are cemented with India-rubber and then cur^ by solar 
action. We were told in the factory that India-rubber belting, 
cured by vulcanization, is not so durable, owing to the strength of 
the flax-cloth body being impaired by the high steam heat One belt, 
3 ft. in width and 252 ft. in lengUi, weighed about 1600 lb., and 
cost from 1800 to 1900 dols. It was made for the driving belt of 
an elevator at St. Louis ; and another of the same size, for a 
similar purpose, has been ordered for the Milwaukee and St. Paul 
^Railway. This belting is composed of five plies of stout flax- duck, 
and it *has twenty-seven rows of stitching in it. A very large 
business in manufacturing such belting is now carried on at this' 
place ; orders for nine belts, each 22 in. wide and 269 ft. in length, 
were bang executed at the time of the writer's visit. 

India-rubber hose are made of strong flax-duck, which is woven 
here in tube form, in looms adapted for the purpose. After 
coming from the loom, the flax-duck hose, of a certain length, is 
laid upon a long table and wrapped around on the outside with a 
layer of India-rubber in a sheet. This is cemented to the duck, 
and is to form the inside of the hose. A long iron rod is now 
thrust through the inside of the hose and hooked at the back end. 
The hose is now drawn over this rod by a reel, and turned inside 
out like a stocking, after which another layer of sheet-rubber is 
laid and cemented upon the outside, thus forming a perfectly 
ck)ae hose, water-tight inside and out, without a rivet from end 
to end. Of course, such hose is far stronger than that made of 
leatiicr* — American Artizan. 



SEWING-MACHINES. 

** Ik poverty, hunger, and dirt," Elias Howe, a native of Massa- 
chusetts, surrounded by a young family, for whom he was obliged 
to labour during the day, devoted his after hours to the construc- 
ticm of a Sewing-machine. This was about the year 1841. After 
inceHMuit labour, during the latter part of which he and his family 
were indebted to a friend for the means of existence, he completed 
the first working SemDg-macbine, the patent for 'wYi\<^^%A^^Tt\j&^ 
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to him in May, 1841. Singularly enough, the American public 
did not see the merit of the invention ; and poor Howe, after making 
over one-half of his patent to his friend for the assistance afforded 
to him, determined to tiy his fortunes with his machine in Eng- 
land, acting in the belief that a man is no prophet in his own 
country. It would appear^ however, that he was treated only as a 
minor one in this ; for, after attempting in vain to get his invention 
favourably appreciated in London without effect, he was at last 
constrained to sell his patent, and the machine itself, to Mr. 
Thomas, of Cheapside, who immediately saw the applicability of 
the machine to his own manufacture — ^that of stay and corset 
making. The sum of 2501. was all that Howe got for his incom- 
parable invention, which was destined to make the fortunes of 
thousands, and to confer a benefit upon large classes of the people 
scarcely second to any that has appeared during the present century.* 
Finding that he could do no good for himself in this country, 
and falling into bitter poverty, he determined to return to New 
York, and when he did so he had the mortification of finding that 
in his absence his patent rights had been infringed, and his inven- 
tion pirated, by wealthy people, who were determined to throw 
the whole weight of their means into the scale in fighting Howe^s 
right to his own invention in a court of law. The trial which 
followed demonstrated, in the clearest manner, that to Howe, and 
to him alone, belonged the credit of inventing the first Sewing- 
machine. Others, it is true, had tried to do what he had accom- 
plished, but failed ; and an Englishman may fairly take the credit 
of going within an ace of the invention, without knowing how near 
he was to fame and fortune. We allude to the machine invented 
by Mr. John Fisher, of Nottingham, for the purpose of ornament- 
ing lace, and patented in June, 1845, a year previously to that of 
Howe's. This machine did, indeed, interlock threads in the same 
manner as Howe^s, by means of an eye- pointed needle carrying a 
loop of thread through the material, which was traversed and 
£Et8tened on the under side by a shuttle ; but here the similarity 
between the two inventions ended. Mr. Fisher was intent upon a 
lace embroiderer, which he accomplished in a most ingenious 
manner ; but he really had no claim to the invention*of a sewing- 
machine, although some years later, by a few additions, this very 
embroidery-machine was made to sew. In 1858, when the merit 
of the American instrument was becoming well known, Mr. Fi^er 
endeavoured to obtain an extension of his patent, which had been 
allowed to lie dormant for many years, on the plea that he had not 

♦ Mr. Newton, of Chancery-lane, however, writes to the Timet, "That the 
invention was brought to this coontry by the brother of the inventor, and that 
Mr. Thomas was the only person to whom the invention was offered. Mr. 
Thomas did not purchase the patent for the stun named, but the rieht to 
patent, which in this case made a difference in favour of the inventor of 
166^ 78. 6d., that being the sum ^aid for obtaining the English patent. M<»re* 
over, the purchase of the invention was accompanied by an oner suffioioatly 
remunerative to induce the ingenious inventor to visit England and work for 
Bome two years at Mr. Thomas's expense in adapting his mechanism to special 
asea. Thus much of explaoatloii is, 1 \,\ank, t&\tVN[ qna \a1&x. Tbomaa.*^ 
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time to perfect liis machine ; but the Court refased his applica- 
tion : indeed, this attempt to turn an embroidery-machine into a 
sewing-machine was only an afterthought, brought about by Howe's 
taocess. The essenti^s of a sewing-machine, to use the lan- 
guage of one of Mr. Howe's advocates^ may be divided into three 
parts: — 

1. A meohanism for making stitches, or interlocking of thread, in oombi- 

tErea<' 



1 with an apparatus for making tension on the thread and (irawing up 
and dnfy seoozing each stitch when formed. 

" 2. An apparatus consistinf^ of two surfaces, between which the material 
to be sewn is contained, and wmch support it against the thrust and retraction 
of the needle, and in such a position as to permit the stitches to be drawn 
tiglit. 

"3. An automatic, intennittingly feeding apparatus, which causes the 
mateorial to progress with a regular, uninterrupted movement, between the 
holding sunaces in the intervals between the successive punctures of the 
needle, with an unerring, absolute precision, and uniformity of effect impossible 
to obtain by hand." 

Howe was the first inventor who combined these movements in 
one machine, and to him, without doubt, is due the credit of 
bringing it into practical use. The public are so familiar with the 
apparatus, consisting of an iron arm and an arrangement of parts 
at its extremity which almost rivals the human hapd in delicacy, 
tiiat we need not enter into any particulars as to i^'appearance or 
mode of operation, further than to say that Howe's original ma- 
chine contains the germ of the numberless patents that have ap- 
peared since his was taken out ; and that in consequence every 
American sewin^machine exported to this country pays a royalty 
to him of one dmlar for that right, and a royalty is sdso exacted 
for home use. The method by which the stitch is made by the 
▼arions machines now in use, and the character of the stitch itself, 
vary very much. The majority of these sewing-machines make 
what is called the lock-stitch — by far the most durable method of 
sewing. In order to accomplish this a loop of thread is thrust by 
the ^re-pointed needle through the material to be sewn. This 
kx^ » threaded by a shuttle, which traverses backwards and for- 
wards on the upper side of the material. By these means the 
thread is made to interlock, within its substance-^ a very important 
feature, inasmuch as the fastening of the thread is protected from 
the friction of wear and washing. All machines used in trade 
where strength of sewing is required make this stitch ; indeed, 
dotii and leather work would not bear the loop-stitch fastening, 
which is made outside of the material sewn, and forms a ridge very 
liable to be worn away. Howe's, Thomas's, and Singer's power* 
fill mannfacturing machines make the lock-stitch. There is also 
soother machine which works it, but in a different manner. The 
Wheeler and Wilson machine, which is the one best calculated for 
hodsehold work, makes the lock-stitch by means of a rotating 
hfxkf which interlaces the thread on the under side, and does 
awsy with the necessity for the shuttle, which is unnecessarily 
ndsy in the dn^wing-room or boudoir. There axe oWi^t TEAX^\n«& 
which Buhstitate a looper for the shuttle, and makie ^ ^m^'^'dca^'d^ 
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loop-stitch, which is apt to unravel. It seems to us that a good 
single-thimd machine which would imitate hand-sewing, which for 
all ordinary purposes is quite firm enough, is yet a desideratum, 
inasmuch as such a contrivance would necessarily be more simple 
than a machine sewing with a double thread, and would economise 
its use. Some of the sewing-machines are very extravagant in 
this respect, onto of the most noted of those making a double loop 
chain stitch using five yards of thread to one of sewing. This is a 
serious matter, looked upon in a manufacturer's point of view, 
where the great aim is to economise the material. The sewing- 
machine proper does nothing but plain stitching ; but there are 
several ingenious appliances for hemming, tucking, and binding, 
the invention of M. Ghapin, a Frenchman. ** By this mechanism 
the machine prepares its own hem, and stitches it at the same in- 
stant, lays and sews simultaneously the binding on the edge of any 
material, and plaits tucks of an almost flounce width, sewing them 
with mathematical regularity and precision.'* Everything^ in 
«hort, that the most cuiming sempstress can do with her needle the 
machine can do vastly better and quicker — with two exceptions, 
namely, buttonhole making and sewing buttons on, and we hear 
that the former will soon be an exception no longer. 

The sewing'inachine has everywhere improved instead of lowered 
the wages of needlewomen. It has practically rendered Hood*B 
sempstress " with fingers weary and worn" a thing of the past. 
^o woman working at it earns so little as 5s. a week, which with 
the common needle would have been high wages, and they no 
longer labour for such a pittance 16 hours a day. In the various 
factories where it is employed 10 hours a day is the average time 
of labour. But recruits for the hands employed upon delicate 
machinery must be trained to be effective, and it is this prelimi- 
•nary training which is the great want. In the United States, 
where the sewing-machine has become a domestic institution, 
young girls when at school are trained to its use ; possibly it may 
be so with us when the machine becomes more widely known. 
We understand that at the Needlewomen's Institution, Hinde- 
:8treet, Manchester-square, two or three machines are introduced 
for the purpose of employing female labour ; and at the Institution 
for Teaching the Blind, in New Oxford- street, they are also em- 
ployed to teach sewing to those who have lost their sight. T^his 
is sdl very well, and it is pleasant to know that the blind can sew 
with the machine as well as those who can see ; but, as we have 
said before, it is not employment for labour that is required, but 
a school of instruction in the use of the new machine which is 
fast supplanting the old needle. What is wanted is a training 
establishment, in< which the machines of all the patentees in 
general use may be taught gratis. — Alndged from the Timet, 



TATTBRSALL'S.— NEW BUILDINGS, KNIGHTSBRIDOE. 

The foUowiDg details are from the description of these new 
iprenuBea in the Builder : — The centraV eiit.ni.Tvce leads onwai'da 
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through a tall iron gateway, over a eranite tramroad, for heavy 
traffic, into the principal public yard, 108 ft. long by 60 ft. wide, 
for sales by auction. In the centre of this area will be found the 
old and familiar temple of the other premises at Hyde Park- 
comer, with its Fox, and the bust of Greorge the Fourth, when 
young, at the top, and in the north-west comer the pulpit of the 
auctioneer. The whole of this yard is covered by a roof of 
Hartley's Patent Glass, 150 ft. in length, 102 ft. in breadth, and 
60 ft high. It is supported on iron girders, and constructed to 
admit or exclude at pleasure the external air, and thus obtain the 
greatest amount of yentilation. Surrounding and opening into 
this enclosure are some of the stalls aud loose boxes. Behind the 
north and west portions of this inner row of stalls is a wide road- 
way, upon the sides of which, entirely free, are loose boxes, some 
of them for entire horses, and mares with their foals ; the dimen- 
sions of these are 12 ft. by 14 ft. These are lighted by a venti- 
lating louvre-top, to which all foul air is at once carried without 
retardation by the form of the sloping roof. The doors are 
likewise provided with the means of additional light and ventila- 
tion. All the divisions of the stalls are boarded up to 5 ft. 6 in. 
in height with elm planking, and have iron cappings. A systeuL 
of trapping the drains, rendering each independent of its fellow, 
is likewise observable in these divisions. There are numerous 
corn-rooms, hay- lofts, washing departments, gas and water to 
each stall, &c. ; the manure-pits are arched over, and effluvium is 
carried aloft by shafts. Above the inner square of stables, and 
equally beneath the protection of the glass roof, is a gallery 
running the entire length of tho oblong square, for the repository 
of carriages. Under a portion of this gallery the tramway ter- 
minates in a turn-table, upon which the carriages rest, and are 
raised and lowered upon it to or from the upper lever by Easton 
and Amos's hydraulic apparatus, which is set in motion by simply 
turning a tap, the machinery being similar in principle to that now 
used at the monster hotels. 



NEW MANURE. 

A DISTINGUISHED French chemist, M. Boutin, after numerous 
experiments, has discovered, it is said, a New Manure, found to be 
of great value and efficacy, combining in its application economy 
of time and money. Being convinced of the great importance of 
the discovery, M. Boutin addressed a memorial to M. Bouher, 
Minister of Agriculture, who appointed a commission to make 
inquiries and experiments on the subject. The report of the com- 
mission, which speaks in very favourable terms of the new 
manm*e, states that the wheat sown with it, compared with that 
produced on land where other manure was used, presented a good 
appearance, the stalks being thicker and closer, and the ears full 
and abundant. The effects produced by the manure are stated to 
be complete exemption in crops of cereala iroux XAatX^^ ro5k\>, qt 
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smutty grains ; that potatoes sown with it have never been 
diseased, and that the constant use of it does not in any way de- 
teriorate the soil. In addition to the favourable report of the 
commission, a number of extensive agriculturists. iMid landownen 
in France have expressed a high opinion of the manure as » 
powerful fertilising agent. A branch depot for the sale of it has 
been established in London. 



UTILIZATION OP SEAWEED. 

A PAPER has been read to the Philosophical Society of Glasgow 
by Mr. E. A. Wiinsch, ** On the Utilization of Seaweed,'* illus- 
trated by chemical tables and specimens of plants. He took a 
rapid glance at the statistics of ''kelp/' the production of which 
is now about 10,000 tons per annum, but could be almost indefi- 
nitely increased if the difficulties of climate in the drying process 
could be overcome. The supply of seaweed on our shores is prac- 
tically inexhaustible, being estimated by one authority at 21,000,000 
tons per annum ; while the present consumption, both for kelp 
and for green manuring, does not reach 1,000,000 tons. The 
wrack cast up on our shores during the winter season is by far the 
lai^st in quantity and the most valuable in quality, and is now 
proposed to be saved and dried artificially by a contrivance for 
burning ** wet fuel,'* by which the seaweed itself is made to con- 
tribute towards the heat required for drying large quantities of it 
at a cheap rate, at all seasons of the year. Other mechanical 
appliances for largely increasing the present supply were sug- 
gested. — Mechanics' Magazine. 



SINKING ARTESIAN WELLS ON THE CONTINENT. 

Mr. G-. R. BuRNELL, F.G.S., in a paper read by him to the 
Institution of Civil Engineers, stated : — 

There were three different systems of well-boring, mostly 
dependent on the nature of the tools : the Chinese, or M. Fau- 
vefle's the French, or rather, the usual well-borers* plan, and M. 
Kind's. In the first, the motion given to the tool in rotation was 
simply derived from the resistance that a rope would exercise to 
an effort of torsion, and therefore the limits of application of the 
system were only such as would allow the tool to be safely acted upon. 
Besides, a considerable quantity of water was required to clear out 
the boring, so that this plan had been almost universally abandoned. 
In the ordinary system of well-boring, the weight of the tools and 
of the solid iron rods became so great, when the excavation was 
deep, that there was considerable difficulty in transmitting the 
blow of the tool, in consequence of the vibration produced in the 
long rod, or in consequence of the toraion. Hollow rods, filled 
with cork, and M. ^nyenhausen's joint, which permitted the tool 
to fall freely, and through the same height, every time it was 
released, were now employed. M. Kind adopted both these 
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modifications, and in the well of Passy, he substitnted oak rods 
for iron ones, as being lighter, and more easily connterbalaoced in 
water. The products of the excavation were still most frequently 
removed by augers and chisels ; and all the processes hitherto 
praotised were considered to be more or less defective, as in every 
case the comminuting tool had to be withdrawn. In the well at 
Passy, M. Kind employed a trepan to comminute the rock ; it 
weighed 1 ton 16 cwt. aud fell through 2 ft. This tool was com- 
posed of two principal pieces — the frame and the arms — both of 
wrought iron, but the teeth of the cutting part were of cast steel. 
The frame bad at the bottom a series of holes, slightly conical, 
into which the teeth were inserted, and were tightly wedged up. 
These teeth were placed with their cutting edge on the longitudinal 
axis of the frame that received them ; and at the extremity of the 
latter there were formed two heads, forged out of the same piece 
with the body of the tool, which also carried two teeth, placed in 
the same direction as the others, but which were made of double 
the width of the latter, in order to render this part of the tool 
more poweifuL It was by increasing the dimensions of these end 
teeth, that the diameter of the boring could be augmented, so as 
to compensate for the diminution of the clear space by the tubing 
that it might be necessary to introduce in traversing strata disposed 
to fall in, or to allow the waters from below to escape at an inter- 
mediate level. Above the lower part of the frame of the trepan 
was a second piece, composed of two parts bolted together, and 
made to support the lower portion of the frame. This part of 
the machinery also carried two teeth at its extremities, which 
served to guide the tool in its descent, and to work off the aspe- 
rities that might be left by the lower portion of the trepan. Above 
this again, were the guides of the machinery properly speaking, 
consisting of two pieces of wrought- iron arranged in the form of 
a cross, with the ends turned up, so as to pi*eserve the machinery 
perfectly vertical in its movements, by pressing against the sides 
of the boring already executed. These pieces were independent 
of the blades of the trepan, and might be moved closer to it, or 
farihet away from it, as might be desired. The stem and the 
arms were, lastly, terminated by a single piece of wrought iron, 
which was joined to the frame by a kind of saddle-joint, and was 
kept in its place by means of keys and wedges. The whole of the 
trqMD was finally joined to the great rod that communicated the 
mc^n frvm the surfsice, by means of a screwed coupling, formed 
below the part of the tool that bore the joint, which permitted the 
free fall of the cutting part, and united the top of the arms and 
frame of the rod. — Proceedings of the IristittUion, 



MXCHAKICAL FBOFEBTIES OF THE ATLANTIC TELEOBAFH CABLE. 

Mb. W. Faibbaibn has read to the British Association a paper on 
this inqniiy. It appears that the Atlantic Telegraph Company, 
considering it essential to the public interest \^a^. \Xi^ ^^ou^ ^\r 
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tempt to submerge a Telegraph Cable acrofls the Atlantic should 
not be left to chance, and that a close and searching invostigatioo 
should be entered upon, and that nothing should be left undone 
that could be accomplished to ensure success, sought the adyioeof 
a Committee composed of men of eminence and experience in the 
various branches of science and engineeriug involved in such an 
undertaking, to advise the company in the selection of a cable. 
For the satisfactory attainment of this object it was considered 
necessary, in the first place, To determine, by direct experiment, 
the mechanical properties of cables submitted for submei^genoe in 
deep water ; 2nd, To ascertain the chemical properties of the in- 
sulator, and the best means to be adopted for the preservation and 
duration of the cable ; and 3rd, To determine the electrical pro- 
perties and conditions of the cable when immersed, underpressure, 
at great depths. On the author of the paper devolved the duty 
of undertaking the first division of the inquiry, viz., to determine, 
by actual experiment, the strengths, combinations, forms, and 
conditions of every cable considered of suitable strength and pro- 
portion to cross the Atlantic. A laborious series of experiments 
was instituted ; and, in order to attain accuracy as regards the re- 
sisting powers of each cable to a tensile strain, they were broken 
by dead- weights, suspended from a crab or crane, by which they 
could be raised or lowered at pleasure. The weights were laid on 
1 cwt. at a time, and the elongations were carefully taken and re- 
corded in the table as each alternate fourth hundredweight was 
placed on the scale until it was broken. By this process the author 
was enabled to ascertain with great exactitude the amount of elonga- 
tion in 7 ft. 6 in. The result of the investigation was the selec- 
tion of the cable of Messrs. Glass and Elliott, which stood highest 
in order of strength. In this inquiry, upwards of forty specimens 
of cables were tested in their finished state, and this might 
have been sufficient for the committee to determine the best de- 
scription of cable ; it was, however, deemed advisable to investi- 
gate still further, not only the cable as a cable, but to test experi- 
mentally each separate part, in order that every security should 
be afforded as to the strength and quality of the material to be 
employed in the construction. 

With regard to the covering wires constititing the principal 
strength of the cable, Mr. Fairbaim finds that with proper care in 
the selection of the material in the first instance, ajudicious83rBtem 
of manipulation in the second, and a rigid system^ of inspection of 
the manufacture, a wire of homogeneous iron '09£i inches diameter 
can be made of strength sufficient to sustain fron^. 900 to 1000 lb., 
with an elongation of '0068, or 68-10,000th parts of an inch per 
unit of length. This description of iron appeals to be the most 
suitable for the Atlantic cable, as it combines st reogth with duc- 
tility, and may be produced at a comparatively n|;oderate cost. It 
was also found desirable to test the separate stra;Dds of each cable 
S8 well as the wires themselves. Eox this v^^^Q^se a number of 
stranda similar to those employed m V\i% \SL^Ti.\i\^<^\)x^ q\ >3(i<^ ^- 
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fnrent cables were produced, and the tensile breaking strain and 
€3ongation8 carefully obseryed and recorded. In order to ascertain 
whetiier the length of the lay of the hemp and Manilla round the 
strand was of that spiral form which produced a maximum of 
strength, the yarn separated from the strand was also tested, and 
comparing the sum of the breaking strains of the wire and yam 
aqiMurately, with that of the two in combination in the strand, the 
object by these means was approximately obtained. Another very 
important question arises in the construction of this cable, and 
that is, the strength of the core and its conducting wire, and how 
it is to be protected under a pressure of 7000 lb. to 8000 lb. per 
equare inch, when lodged at the bottom of the ocean. This ap- 
peared a question well entitled to consideration, and, provided a 
properly insulated wire, of one or more strands, can, without 
any exterior covering, be deposited with safety at these great 
depths, it is obvious that the simpler the cable the better. As- 
«uming, therefore, that gutta-percha is the most desirable material 
that can be employed as an insulator, it then resolves itself into 
the question, what additional covering and what additional strength 
is necessary to enable the engineer so to pay out of the ship a 
iength of 2600 miles, into the deepest water, as to deposit it, with- 
out strain, at the bottom of the ocean ? This is the question the 
committee had to solve, and for this very important object experi- 
ments were instituted. 

B^garding the circumstances bearing directly upon the ultimate 
strength of the cable, the committee have arrived at the conclusion, 
that Sie cable No. 46, composed of homogeneous wire, calculated 
to bear not less than from 850 lb. to 1000 lb. per wire, with a 
«tret(di of five-tenths of an inch in 50 inches, is the most suitable 
lor the Atlantic cable. The following is the specification of No. 
46 cable : — ^The conductor consists of a copper strand of seven 
vires (six laid round one), each wire gauging *048 (or No. 18 of 
the Birmingham wire-gauge), the entire strand gauging *144 inch 
•{or No. 10 Birmingham gauge), and weighing 800 lb. per nautical 
iDile, imbedded for solidity in tJie composition known as '' Ghat- 
terton's compound." The insulator consists of gutta-percha, four 
, layers of which are laid on alternately, with four thin layers of 
€hatterton's compound, making a diameter of the core of '464 
inch, and a circumference of 1'892 inches. The weight of the 
entire insulator is 400 lb. per nautical mile. The external protec- 
tion is in two parts. First, the core is surrounded with a padding 
•of soft jute yam, saturated with a preservative mixture. Next to 
this padding is the protective covering, which consists of ten solid 
wires of the gauge '095 inch, drawn from homogeneous iron, each 
wire surrounded separately with five strands of Manilla yam, 
saturated with a preservative compound ; the whole of the ten 
strands thus formed of the hemp and iron being laid spirally round 
the padded core. The weight of this cable in air is 34 cwt. per 
nauti(ad mile — the weight in water is 14 cwt. per nautical ixlUj^. 
"The br&ikking strain is 7 tons 15 cwt., or eqxia\ lo %\eN«u \i\si<»!^\\& 

H 
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weight per nautical mile in water — that is to say, if suspended' 
perpendicularly, it would bear its own weight in 11 miles depth of 
water. The deepest water to be encountered between Ireland and 
Newibundland is about 2400 fathoms, and 1 mile being equal to 
1014 fathoms; therefore 1014 x 11 =11,154, and 2400=4*64 : the 
cable having thus a strength equal to 4*64 times of its own vertical 
weight in the deepest water. 

Gapt. D. Gralton wished it to be clearly understood that the 
duty of the committee was to select the most suitable from those 
sent in to the company. It was no part of their business to de- 
vise a form of cable. In reply to a question from Mr. F. Jenkin, 
Mr. Fairbaim stated that in taking in elongations, care was taken 
to prevent untwisthig. Capt. Selwyn objected to a spiral cover- 
ing combined with a straight internal wire as incompatible with 
security from disruption. Mr. Hawkshaw said no one would dis- 
pute that Capt. Selwyn was right in principle. The question was, 
could it practically be carried out ? The best form of cable had 
not yet been arrived at. The failures, however, in the Malta and 
Alexandria cable, which he had examined, did not arise from the 
spiral and longitudinal combination, but from a chemical action 
on the iron covering, the wires presenting the appearance of cor- 
rosion, as if by an acid. No coating of iron would last in such a 
situation, and the only remedy was to lay the cable wire in such a 
covering in another situation where such a corrosive action did not 
take place. It was no matter of surprise to him that the first 
Atlantic cable failed. A cable constructed as that was must faiL 
He and other engineers had previously told the Company that such 
must be the case. 

At the time we write (Jan. 12, 1865) preparations were ia 
progress on board the €h*eat Eastern steamship, in the Medway, 
for the shipment of the first portion of the Atlantic telegraph 
cable. Its entire length is about 2500 miles, for the reception of 
which three enormous tanks were in course of erection on board 
the Great Eastern, each capable of holding about 800 miles of 
^ cable. In order to provide the necessary space for the stowage 
tanks, one of the principal saloons had been removed and two of 
the decks taken away, besides other alterations. The tanks have 
a diameter of 68 ft., and are 20 ft. in height ; they are constructed 
of iron. According to existing arrangements, she will not leave 
the Medway until June next, so as to obtain the finest weather 
during th^ operation of submerg^ing the cable. An ingeniously 
contrived machine has been constructed at the Company's works 
for paying out the cable, so as to prevent any accident from> 
breakage while the steamer is under weigh. Her Majesty's 
frigate Iris is to assist in conveying the cable from the Tliames to 
the Oreat Eastern. 

NEW HYDRAULIC MOVER. 

The mass of water which will shortly be at the disposal of 
Tm73 in consequence of the great hydraulic works now in progress 
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—a mass which will not fall short of 400,000,000 litres per day, 
situated at an altitude sufficient to raise it to the tops of the 
highest edifices in Paris — ^has suggested to M« Edoux, a civil engi- 
neer, the possibility of turning to a profitable account for the 
raising of weights the immense hydraulic pressure which may be 
derived from water at such an altitude. This pressure is evidently 
distributed throughout the capital with the liquid itself, so that 
every waterpipe may be made to supply this moving power at any 
particular point required. This premised, M. Edoux's apparatus 
will be easily understood. It consists of twin towers built of 
timber, and rising to a somewhat greater altitude than that to 
which a given weight is to be raised. Let us suppose a public 
monument, for instance, in course of construction ; the towers 
will be erected close to the site, and furnish the building materials 
at a small expense and with great economy of time by the follow- 
ing process : — ^Two prismatic platforms or stages slide alternately 
up and down in vertical grooves made in the sides of the towers ; 
each platform rests on a reservoir of water, which balances the 
weight to be raised, the bottom of each of these reservoirs being 
provided with a self-actingpeg valve, while an endless chain and 
a combination of sheaves serve to keep the platforms suspended at 
the proper altitudes. Now let us suppose one of the platforms to 
be on a level with the ground, just above one of the communica- 
tions opened with a waterpipe, while the other platform is situate 
at the height which the building has reached. The lower platform 
receives the building materials, which are then more than balanced 
by admitting a quantity of water into the upper reservoir. No 
sooner is this effected than the lower platform will begin to rise, 
while the upper one with its heavy reservoir will descend in the 
same proportion. The materials thus arrive at the point where 
the bmlding is going on, and while the materials are being dis- 
diarged above, a new lot is put upon the empty platform. The 
loss of power by friction and other causes in this contrivance does 
not exceed 5 per cent. — Galignan^s Messenger, 



ON TOBFEDOES AND RAMS. 

Admibal Sib E. Belcher has read to the British Association 
a eommunication from Capt. Doty, of the Confederate States 
Navy, " On the Torpedoes used by the Confederate States in the 
Destruction of some of the Federal Ships of War, and the Mode 
of attaching them to the Hams." The Torpedo consists of a shell 
filled with explosive material, whether gunpowder or gun-cotton, 
and is carried under the surface of the water at the end of a bar 
attached to the stem of the ram or other vessel, projecting some 
ten or twelve feet. The bar has a slight sliding motion, by means 
of which the end of the bar within the vessel, as soon as the 
torpedo strikes the enemy's ship, acts on a simple mechanical ar- 
rangement, bringing the wires connected with the torpedo IwW 
circuit with a galvanic hskttery, causing the expVosvoiQ. q1 VXm^ ^<i^ 
h2 
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Such an engine of war, Capt. Doty states, having been attached 
to small wcNoden steamers, an attack was made by it against the 
Federal frigates New Ironsides and Minnesota, and so much 
damaged them by the explosion as to render them unfit for further 
effective service, till docked for repairs. It was also employed in 
like manner against the new sloop-of- war, Housatonic, attached to 
the Federal blockading squadron off Charleston, which ship filled, 
and went down in eight minutes after the explosion of the torpedo 
under her counter. It is unhesitatingly asserted, by competent 
judges, that a vessel properly constructed for the use and apphca- 
tion of the torpedo battery, and possessing superiority of speed, 
would prove a formidable antagonist against a number of frigates, 
armed with the heaviest metal, for it would, by advancing end on, 
present the least surface to their fire, and always under the most 
acute angles. An especial advantage which it possesses is, that 
it may be worked at all times ; for instance, in a rough sea, when 
ordinary guns could not be used, while it may be employed with 
certain success, under cover of darkness, against an enemy's fleet, 
destroying, disabling, or driving them away from the coast alto- 
gether. Great economy, simplicity, and safety are, further, among 
Sie valuable and important qualities claimed for the submarine 
battery ; neither the battery itself, nor the men working it, are in 
the least exposed, the apparatus being situated much below the 
line of flotation. Admiral Belcher proceeded to point out the 
superiority of such an engine of warfare over Rams. A ram with 
a velocity of 10 knots overhauls and touches the stem of the 
vessel she chases, going at the rate of 9 4 knots — a half- knot velo- 
city would not injure her opponent, although it might impair her 
steerage, and bring her broadside to operate on her, in all proba- 
bility, at such close quai-ters, to her detiiment.' But a ram fitted 
with the means of projecting a simple shell under the counter, or 
into contact with the screw, would inevitably destroy, or. at least 
so derange rudder and screw, that her great work of executing 
the ram manceuvre at right angles to her antagonist would no 
longer be matter of doubt ; and surrender would, under such 
difficulty, doubtless result. The French and other foreign govern- 
ments have approved of the plans of Capt. Doty. Our own 
Grovemment ordered the examination of them by a scientific com- 
mittee, and it has expressed approbation in an ofiicial communi- 
cation. 

Capt. Selwyn pointed out how valueless would be our system 
of armour-plating our vessels, which only extended six feet below 
the water-line ; and he advocated the importance of small twin 
screw-boats as preferable in every way to large vessels. 

Mr. W. Fairbaim stated that the experiments of the Iron 
Plate Committee were now brought to a close, and the results wero 
recorded in four Blue Books. The conclusion he arrived at from 
these experiments was, that no ship can be made to carry plates 
gD&cient to withstand our guns, and it would probably be better 
to b&ve no plating at all. 
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BOYAL SOOIETT MEDALS. 

The Copley, Royal, and Rumford medals, for 1864, have been 
awarded as follows: — Copley Medal — Mr. Charles Darwin, F.R.S., 
for his important researches in geology, zoology, and botanical 
physiology. Royal Medals — Mr. Jacob Lockhart Clarke, F.R.S., 
for his researches on the intimate structure of the spinal cord and 
brain, and on the development of the spinal cord ; Mr. Warren 
De La Rue, F.R.S., for his observations on the total eclipse of 
the sun in 1860, and for his improvements in astronomical photo- 
graphy. Rumford Medal — Dr. John Tyndall, F.R.S., for hia 
reiiearches on the absorption and radiation of heat by gases and 
vapours. 



UNIFORMITY OP WEIGHTS AND MEASURES. 

Db. Fabr has read to the British Association the Report of 
the Committee on the Uniformity of Weights and Measureeu 
Dr. Farr then laid on the table the meter — a brass rod, which 
was the proposed standard of measure. It was thought to be a 
very mysterious thing ; but, as they would observe, it looked 
very much like an English yard, but rather better measure. 

Mr. Heywood, before reading the report, stated that the meter 
was 3 ft. 34 in. long, and derived its name from the Greek word, 
fih-pov, a measure. The association strongly recommend the 
adoption of the metric system, and offer to exert their influence 
in obtaining from Paris an authorized set of metric weights and 
measures, to be placed in some public and frequented building 
in London. Sir John Bowring spoke in favour of the system. 

Professor Williamson, on behalf of the Chemical Section, bore 
testimony to the experience of chemists in their use of the metrical 
system. Mr. Ewart congi-atulated the section on their unanimity ; 
and Captain Maury referred to the Confederate Government 
having appointed a commission on the subject. 

The President observed that they had among them one of the 
greatest writers on practical arithunetic in the world — the Lord 
Bishop of Natal. 

The Bishop of Natal, who was well received, declared his full 
assent to the report of the association in favour of the metric 
system, adding that the influence of the Association should be used 
with the Government to induce them to require that in all schools 
assisted by the State, the metrical system shall be regularly 
taught. Elementary books adapted to the iv^^ «^%\.«ai n? wi^L^, 'sS^^ 
course^ be prepared when the impetus \a gvvftii Xj.^ TaaSslvck^ ««i.^ 
teacbing compulsory in schools receWmg^taAjft svx^^x^* 
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Mr. Tite, M.P., sMd that, as an arcHtect, be had had a ^eat 
deal to do in France, and he found the adoption of the metric 
system of the greatest use in facilitating his operations, both in 
matters of minute measurement and account. 

It is to be remembered that Mr. Ewart's bill to legalize, per- 
missively, the use of the metric, or decimal, system of weights 
and measures, with the French m^tre, litre, and gramme, for its 
respective standards, has become the law of the land. We may 
want to refer to a handbook containing a set of tables prepared to 
facilitate the ready conversion of all amounts reckoned by the 
British- Imperial standards into those which are recognised by the 
French and most other Continental nations. Such a volume is 
that published by Messrs. Lockwood and Co., which has been 
compiled by Mr. C. H. Dowling, civil engineer, an indefatigable 
labourer for the reform of the existing system. He has been 
assisted by Professor Airy, the Astronomer Royal, and by Mr. 
James Yates, Vice-President of the International Decimal A£»ocia' 
tion, in verifying the fundamental numbers upon which these 
tables have been calculated. They are arranged so as to present 
both the conversion of metric into British, and of British into 
metric amounts, in the several categories of length, superfices, 
solidity, capacity, and weight. A brief historical sketch of the 
successive alterations in our laws and customs upon this matter is 
prefixed to the series of tables. — Illustrated London News, 



THE TIDAL WAVE. 

The influence of the Tidal Wave is the subject of a paper by 
Mr. James CroU, in the Philosophical Magazine. He states that 
Mayer has shown that the tidal wave tends to diminisl^ the earth's 
rotation. This rotation carries the wave a little to the east of 
the meridian over which the moon is raising it, and as the attrac- 
tion of the moon tends continually to* pull the wave back to the 
meridian against the direction of rotation, the wave must act as 
a drag upon the earth's motion ; and, as the drag acts by friction, 
the vis viva of rotation is converted into heat. Mr. CroU sets 
forth another way in which he thinks the tidal wave tends to 
diminish the earth's rotation, hitherto not noticed, which he 
attributes to the action of the centrifugal and centripetal forces. 
For the details of his explanation, accompanied by a diagram, we 
must refer our readers to h!s process of reasoning by which he 
arrives at his conclusion, that the tidal wave not only tends to 
diminish the rapidity of the rotation of the earth, but also to 
accelerate the mean motion of the moon. 



AN AMERICAN CALCTJLATlTJQt MACHINE. 

W^ iiaro received, says the Scientific Amcrico/a, \^i^'S^-^Qt\.\$st 
ISeS, of G. W. Hough, the astTonomex m c\iw?»«i ol 'Ocv^^nj.^^^ 
wrvatory at Albany. From bis deactiipVivoTX o^ >iJc^«i C^w>N».\mv^ 
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Macliine in use at the Observatory, we make some extracts which 
may enable some of our readers to gain an idea of the principle of 
the machine : — 

It is a well-known fact that Mr. Charles E. Babbage was the 
first to attempt the construction of a difference engine, but owing 
to some misunderstanding between the inventor and the English 
Grovemment, under whose patronage the work was carried on, it 
was never completed. 

About the year 1834 or 1836, Mr. Scheutz, a printer at Stock- 
holm, heard of Mr. Babbage^s machine, and at once conceived the 
idea of building one himself. 

The present machine, which bears the impression '^ Stockholm, 
1853," is the product of his labours, continued with unwearied 
diligence and at great pecuniary sacrifice, through nearly twenty 
years. It is the only one ever perfected, and, although based en 
the same mathematical theory, is yet essentially different in its 
mechanism from that contemplated by Mr. Babbage. , It was 
purchased for this Observatory in 1856, and was put in operation 
-for a short time in 1858. 

Suppose it is desired to tabulate the series of square numbers 
beginning with unity. Let us first see how these numbers can 
be produced by means of successive differences. We arrange 
them for convenience in the following table : — 

Number. Square. 1st diff. 2nd diff. 3rd diff. 



4 16 

Now suppose we have three wheels, placed one above the other 
on a vertical (shaft) axis, on each of which is inscribed zero and 
the nine digits, corresponding with a like number of divisions on 
their surfaces. If the number 1 on the upper wheel, 3 on the 
second wheel, and 2 on the third wheel, be brought opposite a 
fixed or zero point ; and the nature of these wheels be such that 
when set in motion by a lever from right to left, the second wheel 
adds its number to the upper wheel, and % a motion t)f the lever 
from left to right, the third wheel adds its number to the second 
(being in this case constant and always equal to 2) ; from this 
arrangement we shall be able to compute a table of square 
numbers. 

We begin by moving the lever from right to left ; when 3 (the 

number on the second wheel) will be added to 1 (the number oil 

the upper wheel), inakiDg 4, the square of ^. OiiTJiON\xx^^^\«^^ 

back, 2 on the third wheel is added to S on \i\ift ^^cotA ^V^, 

m&king 5. Moving our Jever back again itoiQ. t\!^\. \joVJlH., ^ Ha 

adiofet/ to 4 on the upper wheel, making 9, tkeaquaiek oi'i. ^^^^^"^ 
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ing the process, we next get 7 on the second wheel, which, sAded 
to 9 on the upper, makes 16, the square of 4. 

Haying given the fundamental principles on which the machine 
is constructed, we will add a few particulars. This machine can 
be used to 15 places of figures, of which 8 places are printed, at 
the time of making the computation. Thirty seconds is the timd 
necessary for a complete result. 

Before starting the machine for any computation, it is neces- 
sary to set the proper wheels, after which, it needs no further 
attention ; for so long as the last order of differences is constant, it 
will continue to produce the required numbers. Thus, for producing 
a table of squares, it is only necessary to give the machine three 
numbers, 1, 3, and 2 ; and from these data we can compute the 
squares of all numbers up to 30 millions. In the same manner, 
by giving the machine the numbers, 1, 7, 6, 6, we can produca 
a table of cubes, the limit being 15 figures. The same principles 
apply in the computation of logarithms, or any series of numbers 
whatever. 

It is proposed to apply motive power to the machine, so that 
when once set it shall be a complete automaton, making its com- 
putations without the assistance of any person. As soon as one 
set of constants are exhausted, the machine will stop, and will 
also be made to give notice of the fact by ringing a bell ; upo& 
which a new set of constants may be introduced, and the compu- 
tations continued. — Quoted in the Mechanic Magazine, 



THE HUMAN VOICE AND THE PITCH OP THE TUNING-FOBK. 

In 1860, after much discussion, at a meeting of the Society of Arts, 
it was agreed to raise the pitch, and that the middle C should consist 
of 5 28 vibrations i nstead of 5 1 2. In the Philosophical Magazine for 
November, 1864, is a paper by Mr. John Bishop, F.R.S., strongly 
recommending a recurrence to the old pitch, stating that his remarks 
have not been written as a mere theory, but in consequence of the 
numerous cases of injuiy to the human organs of voice, due to 
the change, which have been submitted to his opinion. In ther 
progress of time the pitch of the songs of Handel, Mozart, and 
others have been gradually raised above that designed by those 
composers ; and both the music and singers suffer by the altera- 
tion. Mr. Bishop states that even Mdme. Goldschmidt complains- 
of the strain which the change of pitch has produced on her vocal 
organs. Further, it is well known that the tones at the extreme 
limits of phonation are never so pure in quality or so pleasant t6< 
listen to as the notes within these limits. Transposition remedies 
the evil for single songs ; but, as Mr. Bishop remarks, no one would 
think of changing the key for a whole oratorio or mass. The evil 
is maintained by pianoforte-makers and tuners, who, of course, 
must make their instrument correspond to the popular standard* 
Jt J3 satisfactory to learn that Sir John Herschel protested against 
tJie decision of the committee of t\\e ^Q\«t^ of Arts ; and all 
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parties appear to have considered the decision at which they 
arriFed as only a temporary measure. Its complete failure to 
produoe uniformity is undoubtedly a confirmation of his views, and 
shows the necessity for farther investigation. — Illustrated London 
News, 

PHYSIOLOGY OP THE VOICE. 

Db. Edward FouBNii has read to the French Academy of 
Sciences a paper on this subject. By the aid of reeds, formed 
^ther of India-rubber or from the human larynx, and aided by 
examinations by means of the laryngoscope, he endeavours to- 
demonstrate — 1, That the glottis is a membranous reed, acting 
according to principles hitherto little understood ; 2, That the 
production of the tones of the voice is the result of a combined 
action of longitudinal and lateral tensions, and'of a diminution 
or enlargement of the vibrating part of the reed ; 3, That the 
chest voice is characterised by the excitation of the whole length 
of the vocal cords ; 4, That in the mixed voice the vocal cords 
are slightly separated before and behind, and that the mucus which 
covers them vibrates in this interval (here the lateral tension is 
weaker than the longitudinal and the vocal cords are more slender) ; 
and 5, That the falsetto voice is produced by a very small reed, 
which occupies the anterior third of the vocal cords, the tones 
being produced by the variation of the extent of the reed and 
by the longitudinal tension. M. Foumi^ supported his views 
by exhibiting an artificial larynx so constructed that he could< 
produce all the notes that he desired with great facility. 



VELOCITY OP SOUND. 

Db. Stevelly, in a paper read by him to the British Association,, 
says: ''Suppose apiece of clockwork prepared, for instance, to 
stnke single strokes upon a bell each time the detent is set free ; the 
detent to be under the control of an electro-magnet, which is instantly 
set in action by an observer, at a measured distance from the beU 
or other origin of sound, depressing a key, and thus completing 
a galvanic circuit. The observer, being furnished with a chro- 
nometer, depresses the key; the instant he hears the stroke of 
the bell he again depresses it ; hears a second sound, and so 
goes on for 100 or 1000 times, carefully noting by the chronometer 
the instant at which he hears the last sound of the series. A 
trained observer would not make a probable error of one- tenth 
of a second in noting the whole time occupied by the whole 
series ; and to avoid all chance of miscounting the number 
of sounds in the series, the clock may be readily made to keep 
count of the number of strokes it makes. The whole time occu- 
pied by the entire series is made up of the following portions : 
Ist. The time consumed in the mechanical work of the clock in^ 
producing the stroke, and of the key, from the instant the obfLOt^^^ 
touches it until it baa completed the circuit, ^ud. TVn^ ^t^qtiA^ 
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equation of the observer. 3rd. The time the sound takes to 
travel 100 (or 1000) times the measured distance of the origin 
of the sound from the observer. 4 th. The time the sound takes 
to travel 100 (or 1000 times, as the case may be), the measured 
distance. Now, the first, second, and fourth of these portions of 
time can be readily eliminated by repeating the same series of 
observations exactly (the clock being wound up at the com- 
mencement of each series exactly to the same extent) ; the ob- 
server, on the second occasion placing himself at one-half, or one- 
fourth, or at any determined part of his previous distance from 
the origin of sound ; or by placing himself close up to it, using 
the same wires for the galvanic circuit on each occasion, in order 
to eliminate the fourth portion. The author was not fully 
aware of the exact mechanism by which Prof. Fiazzi Smyli 
discharges the cannons which he has introduced as time signals, 
but he had no doubt it could be adapted to this method, and 
thus determine experimentally whether the velocity of sound is 
affected by the violence of its originating cause : a question which 
Mr. Eamshaw has from theory decided in the affirmative. It 
would, however, involve, the author supposed, the use of-two 
cannons, each alternately to be in process of being charged while 
the other was at work. This, however, either at Greenwich or 
Edinburgh could be readily accomplished. 

As an illustration of the distance to which Sound travels, Mr. G. S' 
Poole, of Brent- knoll, Weston-super-Mare, writes that he dis- 
tinctly heard the firing of the guns of the Alabama and Keartage, 
Thinking it highly improbable that the local artillery of Weston- 
super-Mare would be practising on that day, and finding no other 
way to account for the noise, he conjectured that it was a fight 
between two Federal and Confederate ships, and events proved 
that he was right. His house is situated on an elevation about 
110 ft. above the level of the surrounding district, and thus it 
seems the noise of the conflict travelled the enormous distance of 
about 115 miles. 



NOTICE OP THE PHYSICAL ASPECT OP THE SUN, 
BY PROP. PHILLIPS. 

Since the author had been provided with the diagonal sun-glass 
adjusted to his equatorial by Mr. Cooke, he had taken many occa- 
sions of scrutinizing the aspect of the sun's disc in regard to spots, ' 
faculse, and the general porosity of the surface. For tracing the 
path of a spot across the disc, a Killner eye-piece was employed, 
with five engraved transit lines, the intervals been equal to 10 deg. 
in the centnd part of the sun's circumference. In drawing, nega- 
tive eye-pieces of the ordinary kind were sometimes employed ; 
at others, a peculiar kind, arrangeOi by \ivcQaeAf , with powers vary- 
ing from 75 to 300 ; the best peT£oTmMicea\ieai^\xax^.^'5\ifeNTO^XL 
100 and 200 ; the higher powers, Yiowevex,\i««i^ o^ic^jaww^i ^ 
^id towards the limb of the sun. "H.o deacfCoea >iJsx^\>Tv^\. ^^x«^ 
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or DeusoIsb as of diversified form and distinct outline, either entirely 
separate or coalescing in various ways into ridges and network. 
When tbe spots became invisible near the limb, the undulated 
shining ridges and folds still indicated their place, being more 
remarkable thereabout than elsewhere on the limb, though almost 
OYerywhere traceable in good observing weather. In a diagram 
made on the 29th of March, 1864, faculse are shown in the most 
brilliant parts of the sun. They appear of all magnitudes, from 
barely discernible, softly-gleaming spots 1000 miles long, to con- 
tiniions, complicated, and heaped ridges^40,000 and more miles in 
length, and 1000 to 4000 miles and more broad. They are never 
regularly arched, and never found in straight bands, but always 
d^novLB and minutely undulated, like clouds in the evening sky or 
very distant ranges of snowy mountains. When minutely studied, 
the ridges appear prominent in cusps and depressed into hollows. 
By the frequent meeting of the bright ridges, spaces of the sun's 
snr&ce are included of various magnitudes, and forms somewhat 
corresponding to the areas and forms of the irregulai* spots with 
penumbrae. Bidges of this kind often eihbrace and inclose a spot, 
though not very closely, the spot appearing the more conspicuous 
"from the surrounding brightness ; but sometimes there appears a 
broad white platform round the spot, and from this the white 
crumpled ridges pass in various directions. Towards the limb the 
lidges appear nearly parallel to it ; further off this character is 
exchanged for indeterminate direction and lessened distinctness; 
over the rest of the surface they are less conspicuous, but can be 
traced as an irregular networl^ more or less designated by that 
structure which has been designated as porosity. The faculse 
preserve their shapes and position, with no visible change during a 
few hours of observation, and probably for much longer periods. 
They do not appear to project beyond the general circular outline 
of the sun, a circumstance which the author explains, without 
denying that they actually do rise above the general surface, 
whether as clouds or mountains, to either of which they may be 
truly likened. In respect to porosity, the author had also devoted 
much time to a scrutiny of the interspaces between the faculse 
towards the limb and the general surface towards the interior of 
the disc. Towards the interior the ground acquires more evident 
%htB and shades, a sort of granulation difficult to analyse. Under 
favourable conditions for observation, there appears little or none 
<ii that tremor and internal motion described by earlier observers. 
What is then seen is a complicated surface of interrupted lights, 
and the limits of which appear arched, or straight, or con- 
fused, according to the ciise ; and the indeterminate union of these 
Educes sometimes faint luminous ridges, the intervals filled up 
shaded interstices and insulated patches of illuminated surfaAe. 
i best resembJance to these complicated smaW R\iT^agG^^ oi \\^\. 
sadabadebe bad been able to procure was a d\BC oi a. ■^^tVakqNjnc 
sari of wbite paper placed near the eye-end oi tVie \.fc\eacQ^^> ^^^ 
seen by transmitted light. Heaps of small fTagmeii\.s ^i'l ^"^^^^ 
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substances, not so uniform in figure or equal in size as rice-gnuns, 
might also be suggested for comparison. — Proceedings of the 
British Association, ____^_ 

THE SOLAR SYSTEM. 

The doctrine of the Stability of the Solar System is considered 
by modem astronomers to be a fact established on the most satis- 
factory evidence. It is, however assailed by Professor Gustav 
Heinrichs, in an elaborate paper inserted in the American JoimtmU 
of Science, No. 109. He considers, in the first place, the effects 
of resistance, referring to the evidence of it in the case of Encke*B 
comet ; and from his calculations deduces the following four laws : 
— 1. That with advancing age the nearest secondary planet ^>- 
proaches its primary ; 2. The entire system of orbits becomes 
closer J 3. The regularity and sjrmmetry disappear more and more ; 
and 4. That at corresponding ages similar systems must represent 
the same configuration. He next examines at some length the 
laws of density and rotation, giving the result in fifteen condu- 
sions. We give the two last : — 14. If the laws of attraction an 
not fully identical with those of repulsion, the created matter 
would already virtually contain the tangential force upon which 
tile duration of the whole world principally depends. This is 
simply an instance of '^ throwing the first cause further back,*' 
since the translator^ movement no longer needs to be considered 
as a direct action of the Creator, but as a design embodied and 
effected through some previous direct act. 15. It is probable that 
the force lost in resistance is converted into magnetism. " I know 
that some, like Brewster, will object to xhese and similar efforts ; 
yet we always feel the more deeply convinced of the glory, and 
power, and wisdom of the Creator and Governor of the universe 
the more we perceive how simple His means, how grand His de* 
sign, and how multiform His efforts. Unlike ourselves, the Creator 
needs no tools, no constant effort for producing His ends. His 
Almighty ' fiat' created the universe, and His right hand sustains 
it ever since." 



THEORY OF THE CONSTITUTION OF THE SUN. 

The following is a resurpJ of a long memoir on this subject, by 
M. Emile Gautier, in the BibUoih^que UniversellCf in which hs 
gives an account of the principal observations and theories that 
have been hitherto published. 1. The sun is a liquid incandescent 
globe, composed of elements similar to those which enter into the 
composition of the earth, and probably into that of the planetaiy 
system. It exists in a state analogous to the phase of liquidity 
through which the earth has passed, according to the opinion 
generally entertained by geologists. The high temperature by 
which its liquidity is maintained considerably dilates its volume^ 
and explains the feeble relative density of the globe in a state oif 
fusion, 2, An atmosphere eir7e\o^a\i\i<&\\Q^vima£s^ andincloseB 
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in suspension vapours or emanations of all kinds ; so that its 
lower strata ought to be comparatively heavier than those of the 
terrestrial atmosphere. As the rotatory motion of the central 
globe cannot be supposed to be transmitted to its gaseous enve- 
lope so far as its most elevated limits with the same angular 
vdooity, the solar atmosphere is probably susceptible of exercising 
on the liquid surface an action analogous to that of friction. 
3. The emanations or metallic vapours surrounding the sud, and 
impr^^ated with dust, smoke, or lava, form around it a layer of 
variable thickness, and present total eclipses, the appearances of 
red borders, and protuberances. 4. The solar dark spots are par- 
tial solidifications of the surface, due either to cooling or to chemi- 
cal action, re-uniting momentarily into aggregates, s^ts, or oxides, 
which have issued from the mass in fusion and float on its surface. 
5. The faculse (bright spots) are the result of the appearance on 
the sun of very brilliant substances, endowed with great radiating 
power. 6. The acceleration observed in the rotatory movement 
of the spots situated near ihe solar equator is the result of the 
exterior action of the atmospheric pressure on the liquid surface, 
oombined with that of the interior layers of the mass in fusion. 
Accidental irregularities may proceed from the disturbance of the 
. chemical and physical equilibrium of the various materials com- 
posing the mass. — lUttstrated London News. 



THE sun's atmosphere. 

Fbom the second part of Kirchhofifs Researches on the Solar Spec- 
trvmandthe Spectra of the Chemical Elements (a translation of which, 
hj Professor Boscoe, has appeared), we learn that the evidence of 
the existence of potassium in the solar atmosphere has broken 
down, under closer examination ; but that additional evidence has 
been obtained of the existence therein of iron, nickel, barium, 
copper, zinc, strontium, cadmium, &c. ; and that no additional 
elements have been found in the sun. We regret to learn that 
Ftt>fes8or Kirchhoff's eyesight has been so materially weakened by 
his constant application to the spectroscope that he has been com- 
pelled to commit the practical observation to his pupil, Mr. G. 
Hofmann. 



SOLAR RADIATION. 

The intensity of the Solar Radiation at different seasons of the 
year has been investigated by Father Secchi, of the Observatory 
at Bome. We give some of the results from his paper, printed in 
No. 1 of vol. 58 of the Comptes Rendus of the French Academy of 
Sciences, before whom it has been read. We have not space for 
the description of the apparatus employed, and with which he 
made a great number of observations during the summer, repeating 
them during the perfectly clear days between Nov. 22 and Dec. 8 
hat, when he exposed the apparatus to the bo\«x t^SaMv^iv mtA^qs^ 
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the dome of the observatory until the temperature remained per- 
fectly constant for a considerable time. 1. During summer, near 
the meridian and near the solstice, the relative temperature varied 
fix)m 14 deg. to 11 deg. Cent., the mean being 12*06 deg. 2. The 
observations continued during August gave 13 deg. to 11 deg. ; 
the mean, 12 deg. 3. Those made in November and December 
gave 12 '5 deg., 11*5 deg., the mean not being sensibly changed. 
4. When observing in summer, near the horizoB, at an elevation 
of 30 deg. to 34 deg., he found the temperature rose only to 6*5 
deg. 5. The rapidity with which the blackened thermometer rose 
was scarcely different in summer from winter until 10 deg. or 
11 deg. ; but after this limit the maximum was attained sooner 
in summer than in winter. The results obtained in the latter 
season were completely unexpected. Father Secchi thought that 
observing the sun at a height of about 28 deg. he would find a 
temperature quite, or nearly, equal to that which he had found 
in summer at 32 deg. of elevation, the atmospheric density being 
nearly the same ; but it was not so. At the meridian he found 
nearly the same amount as in sunmier, although the rays traversed 
a thickness of atmosphere more than double, while this double 
thickness diminished the force of the radiation, reducing it to the 
half. These phenomena would be inexplicable if we did not know 
the absorbing power of the aqueous vapour. Father Secchi ex- 
presses his agreement with the results obtained by Professor 
Tyndall, estimating its absorbing power at sixty times that of air. 
— lUustrcUed London News. 



THE ENVELOPES OF THE SUN AND HIS SPOTS 

Have been the subject of a paper by Mr. Dawes, i*ead at a meeting 
of the Boyal Astronomical Society. The mottled surface of the 
sun can be seen with a low power. It has been variously de- 
scribed, and appeared to Mr. Dawes in many ways ; but he stated 
that he had not been able to verify the appearance of the " willow 
leaves" described by Mr. Nasmyth. Mr. Dawes considers Sir 
John Herschers words, "the surface is like some flocculent 
chemical precipitate slowly settling down," to be by far the best 
description of the solar disc. When Mr. Dawes used a very small 
perforation, with an eyepiece of high powers (400 to 600) he rarely 
saw much change in the pores, except in the vicinity of the spots, 
which were rapidly expanding or closing, when the appearance of 
the surface at the margin resembled smsJl bits of straw or thatch- 
ing, interlacing in all directions. He says, that with regard to the 
spots in the black centres, distinction ought to be made between 
the umbra and the nucleus. The existence or absence of this black 
central portion may possibly determine the origin of the spots. 
An account of the interesting discussion which followed the read- 
ing of this paper will be found in the Astronomical Register for 
January. 
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TELESOO^IO APFIBABANOE OF THE PHOTOSFHEBE OF THE 8UK. 

A DIBOUSBION has arisen among astronomers whether the general 
^pearance of the Solar Photosphere is that of a flocculent preci- 
pitate, as suggested hy Sir John Herschel and assented to by Hr. 
Dawes, or whether it more nearly resembles a willow-leaved crys- 
talline precipitate of detached particles (the smallest of them having 
an area exceeding that of the British Tsles), as originally described 
by Mr. Nasmyth and confirmed by Mr. De la Rue. We read in a 
note in the Notices of the Astronomical Society that to Mr. Stone, 
observing these " particles" with the large Greenwich refractor, 
the sun's photosphere appeared as if covered with grains of rice, 
" solid bodies, somewhat uniform in size and shape, the immediate 
origin of the solar light !" 

ELECTBIOITT PBOM THE SUN'S RATS. 

Mb. H. Kbvil has read to the British Association a paper on 
the development of Electricity from the Rays of the Sun and other 
Sources of Light, which he illustrated by the exhibition of indi- 
cators or needles suspended within two exhausted glass receivers, 
and which he showed were operated upon by the action of rays of 
light. 

A Member inquired how the author knew that the motion re- 
sulted not from electricity, but air remaining in the receiver ? — 
Mr. Keevil replied that he merely gave his own impression. The 
air had been exhausted by the pump in the usual way. 

Mr. F. Jenkin remarked that those who had been in the habit 
of making experiments with magnetic needles knew how difficult 
it was to keep them quite free from disturbance of the ^ air. His 
own impression was that the motion of the indicators in the re- 
ceivers in the present case was due to what Dr. Tyndall called 
"small tempests.'' They must have all found fix>m their own 
coqieriments that it was impossible to get absolute rest ; and if 
they allowed fire or anything else to act upon the receiver, no 
doubt the words of Dr. Tyndall, as to the '* little tempests,'' would 



apply. 
The 



he President of the Section had no doubt that electricity would 
afiect the needle ; the only question was, to what extent. 

Dr. Gk>odman added, that in experiments he had made it had 
been observed that the effect was always about equal to ten degrees 
in one state of the sun, and only two in another, thus showing that 
the action was the result of some existing law. 



LUKAB OBSEBVATIONS. 

The Rev. T. Webb has read to the British Association a 
paper on the invisible part of the Moon's surface. Quoting M. 
Sansen's view, that the centre of gravity did not coincide 
with the centre of the figure of the lunar globe, and the results 
he drew of the possibility that the Yi&ible Viemis^>[i^T^ c>1 ^Oo^^ 
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mooo, in reference to its whole volume, was one gigantic moun- 
tain or liigh range, in relation to which the other side would 
present a region of comparative depression, consisting of air, 
earth, and water, and peopled with a race of beings something 
like ourselves — Mr. Webb said there was considerable interest in the 
arguments that might be advanced on either side of this hypo- 
thesis. These the author proceeded to canvass, without oSonag 
any positive opinion of his own ; observing, however, that there 
was nothing to contravene the idea that there existed an atmo- 
sphere at the back of the moon, compatible with thd requirements 
of vegetable, and even animal life ; but calling attention to the 
fact that the observations of the visible hemisphere seemed 
to lead to the conclusion that the volcanic character of the 
moon was not favourable to the supposition that the moon was 
inhabited. 

The President of the Section remarked that the theory of 
M. Hansen was purely a mathematical one, and it was only right 
to say, that Professor Adams entirely disagreed from M. Hansen's 
conclusioDS. 

A Member of the Committee spoke in confirmation of this 
statement, and a brief discussion ensued as to the basis upon 
which M. Hansen had advanced his theory, and especially upon 
the question whether the moon had any atmosphere or not. 



DAY AND NIGHT IN THE MOON. 

Mb. James Nasmtth, in his discourse to the Boyal Institution 
upon this inquiry, began by referring to the favourable situation 
of the Moon, and the frequent times we have for observing its 
various phases. In regard to the great evidence of volcanic 
action in the formation of the moon's surface, he expressed 
his own conviction that all volcanic action is of cosmical origin, 
and as ancient as the planets themselves ; the heat being essen- 
tially diflferent to that of ordinary combustion, which required 
the presence of oxygen. The moon, like the earth, he believed 
to have been originally formed of nebulous material, beginning 
with a nucleus round which the material formed ; this, by con- y 
tracting, generated enormous heat, and rise to the volcanic 
phenomena. The small mass of the moon, in proportion to its 
surface, he attributed to rapid cooling ; and he referred to the 
interesting evidence of there having been on the surface at one 
time a molten tide ; and also expressed his strong conviction of 
the vast antiquity of the moon's surface, geologically speaking. 
He then set forth the evidence which showed that the moon 
had no atmosphere, no water or clouds, and no winds ; and 
showed no marks of disintegrating or denuding action such as 
the earth had undergone, and to which the latter owed the variety 
of soils so essential to vegetation. He then, by aid of very cha- 
racteristic drawings, pointed out the most striking physical 
features of the moon's surface, such as ring-shaped mountains 
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and craters, central cones, landslips, mountains of exudation, 
oncks filled up, bright streaks, and wrinkles ; and illustrated 
the phenomena of ti^e cracks by glass globes heated by a lamp 
and then contracted. A " day in the moon" equals fourteen of 
our days. It begins with a slow sunrise, followed by brilliant 
sunshine and intense heat (above 212 deg. Fahr.) The sky is 
intensely black (there being no atmosphere like ours, to which 
blue sky is due) ; the stars are visible, and the horizon is limited ; 
there is dead silence ; the cold in the intensely black shadow is 
very great; and there is no aerial perspective. Thus the moon is no 
j^ace for man, or any animals, or vegetables that we know of. 
The •* night in the moon" (fourteen of our days) begins with a slow 
sunset, which is followed by intense cold (about 334 deg. below 
zero). In addition to the use of the moon as a source of light, 
Mr. Nasmyth especially dwelt on its sanitary action during the 
tides, and added that, by tides, the moon actually gave us light 
and heat, by bringing up coals to London. An image of Mr. 
Wairen De la Kue's beautiful photograph of the moon was 
thrown on the screen by means of the electric lamp. 



EXTENSIVE LUNAR PLAIN. 

Db. Lbe has described to the British Association " An Exten* 
sive Lunar Plain near the Montes Hercynii, which it is proposed 
to name Otto Strove.'' The large plain in the north-east quad- 
rant of the Moon, formerly designated by the Hanoverian 
astronomer Schroter *' Lichtenberg," is situated between two 
mountain chains, to the easternmost of which the German 
selenographers, Beer and Madler, appropriated the term '* Montes 
Heroynii," at the same time transferring the name '^Lichtenberg" 
to a crater some little distance from this plain. Dr. Lee illuS' 
trated his description of the plain and its surrounding mountains 
by copies of the four delineations of the plain, at present all that 
are in existence : one by Schroter, made in the year 17^2 ; the 
portion of Beer and Madler's map of this region ; a fine drawing 
of the northern part of the plain by Lord Kosse ; and an un< 
published drawing by Mr. Birt, executed during the present year. 
In these drawings. Dr. Lee pointed out the features that were 
oommon to them, especially a large crater on the north part of 
the west wall, which was very conspicuous in them all. There 
wore also craters quite conspicuous in Schroter's, Lord Kosse's, 
and Mr. Birt's drawings, which were not apparent in Beer's and 
Madler's. After alluding to the confusion likely to arise from the 
changes in the names b^ore mentioned. Dr. Lee suggested that 
in future this large plain should be denominated '' Otto Strove," 
as commemorative of the extensive astronomical labours of the 
astronomer of Pulkova. 



/ 
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ENLABGBD PHOTOaBAPH OP THE MOON. 

Mb. Bbothbbs, of Manchester, has exhibited to the BritiBh 
Association a photograph which had been made from a negative 
by Warren De La Bue, F.R.S. The original negative is one 
inch in diameter, and from this a positive two inches in diameter 
was first made. This was placed within the rays of a mne inch 
condenser of the solar camera, and an enlarg^ neffativa on a 
plate 86 in. by 24rin. was produced. The print exhibited was on 
a single sheet of paper ; and thus the disadvantage of joining 
sever^ sheets together, as in other large prints of the moon, was 
avoided. Various effects from the same negative could be pro- 
duced by providing either for the finer details of the strongly 
illuminated side of the moon, or for the more rugged parts at 
the side near and at the terminator. The sharpness of the photo- 
graphs was very marked, and their effect was very striking and 
satisfactory. 



LUMINOUS HETEOBS. 

Mb. Glaisheb has read to the British Association a Beport on 
Luminous Meteors of the past year. The Committee have the 
satisfaction to point out numerous observations of fireballs (or the 
largest class of meteors) contributed for the Catalogue by members, 
and other friends of the Association. The largest firebsJl described 
in the catalogue was seen on the night of the 5th December, 1863, 
which produced the vivid impression of lightning over the whole df 
the British Isles. Fireballs described in Paris are greatly under- 
rated : for meteors of the largest class are there rated only six 
times brighter than Venus. Full-moon light is, on the contrarft 
at least 1300 times greater than the light of Venus. Two small 
fireballs were seen in a short space of time on the 21st of January, 
and two again of the largest size on the 4th of July, 1864. Two 
fireballs closely followed the observation of a large meteor at 
Athens by Dr. Schmidt on the 19th of October, 1863, one in Eng- 
land, and the second on the coast of Spain. Like the fireball of 
1783, the meteor was composed of large and smaller globes irre- 
sistibly recalling the showers of stones at L' Aigle, and at Stannem, 
-as illustrating the native principles of their architecture. The 
mechanical theory of the heat, roughly estimated from the light 
of twenty shooting- stars doubly observed in August, 1863, proved 
the average weight of these to have been little more than two 
ounces avoirdupois. A similar estimate of the largest fireball of 
the present catalogue (December 5th, 1863), would furnish neazly 
a hundredweight of material substance. Dr. Haidinger supposes 
that non-productive fireballs and shooting-stars are loosely eom- 
pacted in their substance, and thus accounts for their want of 
penetrating power. Professor Newton and Dr. Herschel condndei 
independentiy, that shooting-stars commence at 70 miles, and dis- 
appear at 50 miles above the auxfaice of ike earth. At 60 milei 
above the earth shooting-Biara axe iai moi^ it^n^TiNi^^Daak ij(» taf 



NATIOtAL PHIIX)SOPHY. 131 

other idtitude, and Uiey are considerably more common between 
40 and 80 miles abo^e the earth than in all other elevations put 
together. The region from 40 to 80 miles above the earth is the 
*' stable atmosphere " of M. Guetelet, as determined by the heights 
of shooting-stars. It cannot, on the received law of decrease of 
density, comprise more than 1-10, 000th part by weight of the total 
lAiell of the atmosphere. Yet the 9999 parts of the remaining at- 
mosphere below are very seldom molested by the presence of 
shooting-stars. It appears necessary on this account to retrench 
yerj greatly the weights of unproductive fireballs and shooting- 
^tars. 

The observations of meteors on the 9th and 10th of August, 
1864, indicate a display ranking very nearly with the general 
average of the phenomenon ; which, in the clear sky, and the ab- 
sence of the moon, amounts to between 30 and 40 meteors per hour 
for a single observer constantly regarding the sky near the zenith. 
In nnml^rs the phenomenon was not a half, and in brilliancy not 
a small fraction, of the display of the preceding year. It was less 
striking on the 10th than on the 9th of August, consistently with 
the brdinary conditions of leap-year. If any indication of peri- 
' -odicity can yet be traced in the fluctuations of this phenomenon, 
it is perhaps a minimum at intervals of eight years, which has 
•thrice occurred, and last in 1862. 



laCBOSOOPIOAL STBUOTUBE OF METEOBITES. 

Mb. H. C. Sobby, in his paper in the Proceedings of the Royal 
flociely, says that, in the first place, it is important to remark that 
tiie olivine of Meteorites contains most excellent ** glass cavities,'* 
sbnilar to those in the olivine of lavas, thus provingthat the mate- 
rial was at one time in a state of igneous fusion. The olivine also 
contains " gas cavities," like those so common in volcanic minerals, 
thus indicating the presence of some gas or vapour. To see these 
•caTities distinctly, a carefully-prepared thin section and a magni- 
fymg power of several hundreds are required. The vitreous sub- 
stance found in the cavities is also to be met with outside and 
among^ the crystals, in such a manner as to show that it is the 
^mcrystalline residue of the material in which they were formed. 
It is of a claret or brownish colour, and possesses the characteristic 
Btmeture and optical properties of artificial glasses. Some isolated 
portions of meteorites have also a structure very similar to that 
of stony lavas, where the shape and mutual relations of the crystals 
io each other proved that they were formed in situ on solidifica- 
tion. A structure is also found so remarkably like that of con- 
solidated volcanic ashes as to be mistaken for it. It would appear 
thai after the material of the meteorites was melted a considerable 
portion was broken up into small fragments, &ubsec^\xexi>\^ q,^<^rX^ 
ke^iter, and more or lesB consolidated by nvecViaiimcaX ^lA t^^o:^'' 
^fumeaDB, amoDgst winch must be classed a aeg;rQg;aX>\oii cil Vccia> 
•«fib^ in the metallic etate or in oombinaUoxi mt"!^ o^i^iftv w\»N»»fi«»- 

i2 
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*' There are," says Mr. Sorby, " certain peculiarities in physical 
structure which connect meteorites with volcanic rocks, and, at 
the same time, others in which they differ most characteristi(;ally 
— facts which, I think, must be borne in mind not only in form- 
ing a conclusion as to the origin of meteorites, but also in attempt- 
ing to explain volcanic action in general." 



STONES FALLEN FROM THE ATMOSPHEBE. 

Dr. Phipson has described to the British Association the Black 
Stones which Fell from the Atmosphere at Birmingham in great 
quantities during a violent storm which broke over the town in the 
month of August, 1864. They were small, angular, and black, 
presenting here and there a few indications of crystallization. 
They act^ very slightly on a magnetic needle ; they gave a lightish- 
coloured streak, and when finely pulverized were partially soluble 
in hydrochloric acid. The analysis which he had made of them 
proved that the stones were not aerolites, but small fragments of 
basaltic rock, similar to that which existed a few leagues from 
Birmingham, near the parish of Bowley. Dr. Phipson believed that 
the stones had been carried to Birmbgham by a waterspout. 



VISIBILITT OP comets AND NEBULOUS MATTER. 

That Nebulous Matter, or Cosmical Vapour, if it exists in the- 
heavens, should be visible by a suitable optical aid, is a prevailing 
opinion. Mr. D. Trowbridge, in the American Journal of Science, 
adduces reasons to show that this notion is erroneous excepts in 
some cases. He says that comets are the only celestial objects, 
whose physical constitution is approximately understood, that 
afford us anything like a distinct notion of what nebulous matter 
is. By far the greater proportion of these bodies are composed of 
materials so extremely rare that solar rays can penetrate com- 
pletely through the denser portion of their bodies, and the light 
in some cases seems to suffer scarcely any diminution in intensity. 
Yet these bodies, which, perhaps, would weigh at the surface of 
the earth but a few ounces, or but a few pounds, are distinctly 
visible with the smallest optical aid, and even, under favourable 
circumstances, with the naked eye. Sir John Herschel says, of 
this class of comets, that the most unsubstantial clouds which 
float in the higher regions of our atmosphere must be looked upon 
as dense and mifesive bodies, in comparison with the almost 
spiritual texture of these light bodies. A cloud composed of 
materials so rare, and whose distance from us did not exceed 
fifteen or twenty miles, would scarcely be visible. A comet, how- 
ever, will be visible when its distance from us is many millions of 
miles. These facts, Mr. Trowbridge thinks, clearly indicate tiiat 
oomets do not shine wholly by reflected light. Arago, on July S, 
1819, tried to analyse the light of a comet by his polariscope, and 
Jbund that it gave unmistakable aigns of polarised light^ and Uiere^ 
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fore of reflected sunKght. Humboldt, in his "Cosmos," con- 
lectures that comets and planets may have an independent light of 
their own. Mr. Hind thinks that reflected solar light cannot 
completely account for all the phenomena of th^ light of comets. 
Their visibility in the day-time, and when near the sun, also indi- 
cates a light-generating process, and their heads contract in 
dimension as they approach that luminary. Perhaps the chemical 
action of the solar rays upon comets causes them to send out 
more direct light. Mr. Trowbridge also conjectures that the 
influence of the magnetic power of the sun may be a potent cause 
to render comets visible as they approach the great central lumin- 
ary, and refers to the connection between aurorse and the solar 
spots and atmospheric magnetism. With regard to nebulaB proper, 
hie concludes that nebulous vapour is necessarily too diffuse to 
be visible when far removed from us ; condensation and conversion 
into stars alone can render nebulae visible to us. Higher teles- 
copic power resolves nebulae ; and it is doubtful whether our 
best telescopes may ever bring into view any real nebulae. 



THE BELATIYE HEATING OF THE BOIL AND AIR 

By the solar rays on a high mountain and in a plain, has been 
examined by the distinguished traveller, M. Ch. Martens, who 
lias reported on the subject to the Academy of Sciences at Paris. 
We give a few notes : — A solar ray, it is said, falling on an eleva- 
ted summit, should be hotter than one which, after traversing the 
lower and denser strata of the atmosphere, descends into the plain, 
since these strata necessarily absorb a notable quantity of the 
iieat of the ray. All travellers who have ascended high mountains 
have been surprised at the extraordinary heat of the sun and the 
soil compared with the temperature of the air in the shade or 
•with that of the soil during the night. The observations of MM. 
Peltier, Bravaris, and Martens (two series, 125 in the whole) made 
on the Fauthom, Switzerland, between 6 a.m. and 6 p. m., con- 
tinued indifferently in fine and bad weather, give, nevertheless, for 
the mean temperature of the soil during the day, 11*75 cent., that 
of the air being only 5*50. It became evident that heating of 
the soil during the day was twice that of the air ; but the obser- 
ves were not aware what had been the relative heating of the 
earth and air in the plain below during the same period. To 
obtain this knowledge, M. Martens selected the summit of the Pic 
da Midi, in the Pyrenees, and a garden in the plain at Bagni^res. 
By his observations, which began on Sept. 8, 1864, he obtained 
the foUowing results : — ^The mean of the temperature of the air in 
the shade, deduced from twenty observations at Bagni^res, was 
22*3 ; from the same on the Pic du Midi 10*1 only. The mean 
temperature of the surface of the soil at Bagni^res was 36*1 ; on 
the Pic, 33*8. The. mean excess of the temperature of the soil 
over that of the air at the two stations is then as 10 *. Ill *. — •W'eaxV^ 
doable thdt on the mountain. These expenmeula ^u\i oxiXi oi ^q>^^» 
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the greater calorific power of the son upon the mountain than- 
upon the plam. For the method of observation employed by thi& 
distinguished meteorologist, and the additional results obtained, we 
must refer our readers to the Oomptes Rend/M of the Academy, 
Vol. lix. No. 16. — lUuatrated London News. 



ON SNOW. 

The limit of peraistent Snow has been examined by several philo- 
sophers. Bouguer thought that it corresponded to a mean annual 
temperature equal to zero ; De Buch and Humboldt endeavoured 
to show that it approached rather a mean temperature of summer 
equal to zero. M. Benou, in a memoir recently laid before the 
Academy of Sciences at Paris, expresses his dissent from these 
views, referring to Durocher's observations, who, after giving the 
mean temperature of the year at the equator as 1*5 cent., of the 
Alps 4*0, of the Polar circle, Norway, 6*0, and the mean tempera- 
ture of the summer at the same places as 3, 6, 9, concludes that a 
number of other local and general conditions affect this limit, in- 
dependently of meteorology. We have not space for the reasons 
which have led M. Kenou to conclude that he has discovered the- 
fi^owing law : — That in *' all countries of the earth the (limit of 
persistent snow is the altitude at which the hottest half of the- 
year has a mean temperature equal to that of melting ice." He 
gives the result of observations made with regard to mountains in 
all parts of the world, in Comptes Rendtu, Iviii. 8. 



ABTIFICIAL BAINBOW. 

M. J. DuBOSCQ has contrived for the French theatre a method 
of imitating the Eainbow, of which Cosmos speaks highly. M. 
Duboscq employs an electric light, obtained with the aid of 100 
Bunsen elements. The first lenses of his optical apparatus render 
the rays from this source parallel, and transmit tiiem through a 
rainbow-shaped hole in a screen to a double convex lens of very 
short focus, from which they pass to a prism, and emerge with 
sufficient divergence to make an effective rainbow on a screen about 
6 yards off. This rainbow is said to be brilliant even when the 
whole scene is lit up. 



PHENOMENA PBODUCED BY BEVOLVINa DISCS. 

Pbofessob Dove, some years ago, obtained a lustrous appear- 
ance by the binocular combination of geometrical figures executed 
in black and white or in complementary colours ; and in 1861 
Professor D. Eood showed that siMrfaces without drawings produced 
the same effect, publishing his experiments in the American 
Journal of Science. The latter savcmt, in the same journal, 
has just published some additional experiments, from which we 
select the following : — " A circular disc of white cardboard, 9 in. in 
diameter, with half its suiface paan^ii^ ot «. ds»d blaok, was 
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caused to rotate by clockwork at varjing rates, while the bright light 
from a window fell upon it. A stereoscope, from which the ground 
glass had been removed, was provided with a cardboard in which 
were cut t^o square apertures, at such a distance asunder that, 
their binocular union could be easily effected, and while the disc 
was at rest the stereoscope was arranged so that through the right 
hand apertm*e some of the white portion of the disc was seen, and 
through the left-hand aperture a part of the blackened surface. 
On communicating rotary motion to the disc, a more or less 
rapid alternation of black and white was the result. It was found 
that with slow rates of rotation the strength of the lustre was not 
impaired, and it was just as plainly perceptible with more rapid 
lates. ' But when the disc was made to revolve so fast that its 
surface seemed covered by a uniform tint of grey, and the so- 
called flickering had ceased, no lustre, in the proper sense of the 
term, could be seen, the appearance being exactly that which is 
presented to a single eye under similar circumstances." 

OPTICAL PROPERTIES OP THE METALS. 

M. Quincke's paper on this subject, printed in the Philosophical 
Magazine for March, 1864, is devoted to the ti-ansmission of light 
through thin films of metal, with especial relation to the researches 
of Fuaday, who remarked the irregularity of the intensity and 
colour of the light in the same me^. This, M. Quincke says, 
would have been attributed to the presence of holes in the plate, if 
Faraday had not demonstrated the property of a thin metallic 
film — ^viz., that when placed obliquely between two crossed Nicol's 
prisms, it illuminates the plate and acts ^^ just like a glass plate." 
5Chis property, M. Quincke thinks, was first observed by Mr. 
Warren De la Rue, with regard to gold leaf, and afterwards by 
Faraday, in thin transparent plates of platinum, palladium, rho- 
dium, silver, copper, tin, lead, iron, zinc, and aluminium. Faraday 
a^ found that by employing polarised light and an arrangement 
of sulphate of lime plates, other colours than green could be trans- 
mitted by the gold leaf. The details given by M. Quincke in 
regard to his own experiments on this subject are too profound 
for our pages, and we merely give a part of his results. ** Light, '* 
he says, " penetrates to an appreciable depth into the metal, and 
must also be reflected back from the interior ; for the great differ- 
ence of phase of the components of reflected light seems to be only 
explicable on the supposition that the reflected ray has to pass 
through the boundary between the metal and the medium lying 
adjacent to it." M. Quincke endeavoured to determine directly 
the velocity of light through metals, and obtained the remarkable 
result that light travels faster through gold and silver than through 
a vacuum. He says, finally, that he was unable to detect any 
difference of phase in the components of the light which had pre- 
viously passed through transparent substances, such as plates of 
glass. ''Therefore the analogy between metals and tran&T^8j:Q.\\.t» 
bodies, which Jamin ias proved for reflected \ig\i\./\&TiQ\>TXi'di^£^a^^ 
for rejected light "—Ittvstrcaed London Neu58. 
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N15W SPEOTBOSCOPE. 

A New form of Spectroscope, in which direct vision is obtained 
with a single prism, has been described to the British Association 
by Mr. J. Browning. Some time since it was suggested to the 
author by Mr. Huggins, that a direct vision spectroscope more 
powerful than Hoffman's would be a valuable addition to the in- 
struments used fpr spectrum analysis. If made portable for travel- 
lers, it could be used in the manner of a telescope for observing 
differences in the solar spectrum at various elevations, for the 
spectra of flames, the absorption bands produced by different 
liquids ; and, above all, it would be most readily adaptable to 
telescopes for examining the spectra of stars. Whilst the author 
was engaged on various contrivances having this end in view, Mr. 
A. Herscbel showed him ^ single prism he had contrived, which 
answered the purpose. It was of the form that has been termed 
8 to 1 right-angled, from the hypothenuse being three times as 
large as the base. These proportions are very simple and easy of 
execution. In this prism, which was of crown-glass 2*5 specific 
gravity, refraction occurs both in the ray of light entering at the 
perpendicular near the point, and also on its leaving the prism by 
the short face ; the correction of the inclination of the ray so as to 
make it emerge in the same line as it enters being effected by its 
performing two internal reflexions. In making this kind of prisn 
of very dense flint glass, the author had found the task more diffi- 
cult than he had anticipated : all the angles required considerable 
modification, and it became very difficult to keep the path of tie 
ray within the prism. The best results had been obtained by 
throwing the ray to the left of the prism, and correcting this by 
cementing a small crown-glass prism to the short face. The re- 
fractive angle, exercising a contrary dispersion, need not be more 
than 6° ; scarcely more than a tenth of that employed by Hoffman 
in his construction. The three surfaces of this prism being in use, 
must be all equally true, or the definition suffers. After the 
result of all the experiments he had made, the author would wish 
to express his conviction that whatever advantages may be gained 
on the score of portability or convenience in use, they were more 
than counterbalanced by the inferior performance of these arrange- 
ments, when compared with plain prisms of the best workmanship. 
In connexion with his paper, the author added some important 
remarks on the great difficulty encountered in working plane sur- 
faces on extra dense glass prisms, and exhibited two wonderfully 
delicate instruments for measuring the irregularities. With the 
first, inequalities of 30 j ^ ^ of an inch could be taken by direct 
reading, and of go^^ y of an inch by estimation ; with the second, 
inequalities of the ^ooiooo of an inch were discoverable. The 
common method is to take the reflexion of a distant image through 
a telescope ; but the exquisite prisms Mr. Browning has produced 
fully justify his choice of direct mechanical means fbr proving the 
perfection of their siuf ace-planes. 



HATURLL FHILOSOFHT. 137 

COLOUBINO OF AGATES. 

Some interesting details hare been given to the British Associa- 
tion by Professor Tennant^ respecting the structure of Agate and 
the artifices resorted to by the workmen of Oberstein in Colouring 
the Agate ornaments manufactured at that place and distributed 
orer Europe. A large number of specimens were exhibited, not 
only of ornaments but of the stones, both cut and uncut^ the 
finrmer well adapted to show the structure. The black colour is 
produced by steeping the specimens in oil, and then blackening 
them by the action of sulphuric acid. 

Mr. Tennant asked Mr. Tomlinson to speak on the subject, 
when that gentleman gave some particulars respecting the organi- 
zation of the factory at Oberstein, and remarked that the principle 
of colourization depended on the structure of the stones : they 
consisted of alternate bands of crystalline and amorphous quartz, 
the latter only absorbing the colouring matter, which consisted 
mostly of oxide of iron. The workmen kept the pebbles in tubs 
of water containing the oxide for a longer or shorter time accord- 
ing to the tint required ; the crystalline bands remained white, 
the non-crystalline absorbed the colour throughout. Professor 
SuDivan remarked that the structure of agate illustrated beauti- 
fully the difference between colloids and crystalloids. The alkaline 
silicates, by repose, formed these two classes of bodies, and he 
had no doubt a similar action had been at work in the formation 
«f agate. 



ORGANIC BODIES AND OPTICAL PROPERTIES. 

Professor Stokes has read to the Royal Institution a dis- 
oonrse " On the Discrimination of Organic Bodies by their Optical 
Properties," especially by means of the apparatus of Kirchhon and 
Bunsen, whereby the spectrum of any substance may be produced 
with the greatest facility — thus affording a test for the presence of 
certain substances in compounds, showing their chemical identity, 
kc By means of the electric lamp and the large apparatus of the 
institution, the Professor was enabled to exhibit the results of his 
delicate experiments to a large audience. He referred to the re- 
lation of all substances to light, and to their different refractive 
and dispersive powers, as manSested in mixtures, pointing out how 
exceedingly available colour is in determining the chemical cha- 
nuster of a body. He first exhibited, by way of contrast, an impure 
spectrum produced by the introduction of a piece of silver in the 
%l^t, and then the pure, continuous spectrum of the lamp itself. 
He then showed the varied action of the different rays of the pure 
Sfpeotnun, caused by putting in the flame a peculiar salt of copper 
— some rays being cut off and others rendered opaque. He next 
took two bodies very alike in colour— diluted port wine and diluted 
blood — and exhibited their totally different spectra. In the spec- 
trum of blood certain rays were cut off or obscured, while two 
distinct red bands were manifest— these IsaI tt^^^ods^ m 'Cc^^ 
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spectra of several mixtures whicb contained blood, and even m 
hsBmatine, an extract from that fluid. By examining the spectrum 
of salts of iron it was shown that the colour of the blood is not due 
to the presence of that mineral ; it was suggested that it is pro- 
bably derived from the complex nature of its crystals. Professor 
Stokes stated that he had selected blood as a striking example of 
the way in which the chemical character of bodies may be tested 
by their relation to light, and concluded his lecture by some ex- 
periments showing the different colours of bodies when seen by 
reflected or transmitted light, and the optical phenomenon termed 
fluorescence (a peculiar power of producing a glow of light pos^ 
sessed by a solution of the sulphate of quinine, the decoction of 
horse-chestnut bark, uranium glass, &c.), and expressed his views 
in regard to the relation which these phenomena bore to the subject 
of his lecture. 



NEW METAL, INDIUM. 

This New Metal derives its name from certain blue lines seen 
in its spectrum ; but it is now stated that, if a suitable Indium 
salt be brought into the flame of a Bunsen's lamp, the flame be- 
comes tinged a bright violet ; so that the presence of indium may 
be determined without the aid of the spectroscope. The fact of 
the reduction of the oxide with carbonate of soda or charcoal 
before the blowpipe has been conflrmed. The metal forms a sort 
of ductile bead, which imparts streaks to paper on rubbing, and 
possesses a colour lighter than that of lead, being about the same 
as that of tin. The metallic bead dissolves in hydrochloric acid 
with evolution of hydrogen ; and a platinum wire moistened with 
the solution exhibits in the spectroscope the blue line very strongly, 
although but for a few moments. MM. Reich and Richter give 
an account of various reactions of the new metal, and they have 
also ascertained in what mineral it occurs. By passing chlorine 
over the pure zincblende, arsenical pyrites, and iron pyrites con- 
tained in the mixed ore from whieh the indium had been prepared, 
it was found that the blende was the only one of the minerals 
which contained indium. The chloride of indium sublimes in the 
tube, and a portion of it is carried over into the wash-water, 
whereas the greater part of the chloride of zinc remains in the 
bulb. They have likewise found indium in the distilled zinc pre- 
pared from the Freiberg blende, and they have obtained the oxide 
from this source. — Illustrated London News. 

Professor Roscoe has read to the Royal Institution a paper 
" On the New Metal Indium, and Recent Discoveries in Spec- 
trum Analysis" (whereby, as our readers are aware, caesium and 
i72bidjum were discovered by Bunsen, and thallium by Crookes). 
Tbc spectra, of all these metaVa were exittb\ted, and the new details 
obtained respecting their 80\ircea an^ ^xo^x^Kfia ^«t^ x«^^s?«A. 
MM. Reich and Richter fo^ndanevi me\flCLmVXv%^T«^j^'^^- 
blende, and named it « indium" oriacco\viB!to'l^'^^«^^ssae^^va^^- 
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blue lines in its spectrum. The metal as yet is exceedingly rare; 
bnt, through the kindness of M. Bichter, Professor Boocxw was 
enabled to exhibit this spectrum by placing a very small piece in 
the electric light. He stated tmit in its chemical relations it 
resembled zinc ; that it can be reduced by the blowpipe to a mal- 
leable bead, and that it may be detected in its compounds by the 
deep purple tint which it imparts to flame. It will doubUesSy 
like its predecessors, soon be detected in larger quantity in other 
combiDations. The I^ofessor next referred to the continuation 
of KirchhofiTs researches on the solar spectrum, and exhibited his 
mi^s, which showed the great progress that has been made in 
determining the metals to which the dark lines in the spectrum 
were due ; adding that our knowledge on this subject was still 
very imperfect. The evidence of the existence of potassium in 
the solar atmosphere has beea found insufficient upon closer ex- 
amination ; but the existence therein of iron, nickel, barium, 
copper, zinc, strontium, cadmium, &c., has been confirmed. The 
experiments of Mr. Huggins on the spectra of the metals, made 
with an instrument of six prisms, promise to add much to our 
knowledge. Br. Eobinson's doubts as to the validity of Eirch- 
hofiTs conclusions resp«)cting the existence of a separate and non- 
coincident set of lines on yiiL spectrum appear as yet not to be 
adequately sustained. Pltickerb experiments have increased our 
imperfect knowledge of the spectra cf . the non-metallic elements ; 
and he has proved that many of these eitnients (among them sul- 
phur and nitrogen) exhibit two distinctly cUIlto*oii-'-y.'»*»Hi. wh«y^ 
the temperature is altered. This fact he attributes to allotropism. 
Professor Boscoe referred to a remarkable application of the spec- 
troscope to the determination of the exact and very important 
moment when the blowing of cold air upon molten iron shoold 
cease during the Bessemer process of converting wrought iron 
into steel (which is effected in fifteen minutes). 

In conclusion, he exhibited the brilliant light produced by the 
combustion of magnesium (now produced commercially by M. 
Sonstadt), and especially showed its richness in chemical rays, by 
its causing the combination of two gases with an explosion. By 
this light also, during the lecture, Mr. Brothers, of Manchester 
took a photograph portrait of Professor Faraday, which was ex- 
hibited on a screen at the close of the evening, together with other 
portraits obtained in the same manner. Professor Boscoe stated 
that magnesiimi wire fitted for burning in a lamp was made by 
M. Sonstadt at the price of 3d. per foot ; and that hopes were 
entiBTtained that, eventually, the metal might become available for 
illuminating ]pxirpoBe8.— Illustrated London News, 



TINTING STEEL. 

A BROWN Tint on Iron and Steel is given in Prussia, in tlwi «ciV 
lowing manner ;-In as gmall a quantity o£ vi2,W ^ v«k^^s. 
(about four or &vep&rta) dissolve an e^ual quwitit^ o^ WVuet ^"5 
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antimony, or chloride of antimony, which may retain the least 
possible quantity of hydrochloric acid (for it is in the proportion 
of this acid that is found the success of the operation), and one 
part of gallic acid. With a sponge or piece of stufif which has 
been moistened with this liquid the iron or st^ is rubbed for 
several times, being left to dry in the air between each rubbing : 
finally, the metal is rubbed with boiled linseed oil. The tint is 
more or less deep in proportion to the number of rubbings. While 
• an agreeable appearance is given to the metal, it is, at the same 
time, preserved from the action of rust. 



THALLIUM KNOWN TO THE ANCIENT MEXICANS. 

It is reported upon good authority, says the Mining Joui'ncU, 
-that a distinguished German chemist has just made an important 
discovery in connexion with the alloy now generally designated 
Thallium. 1 It appears that among the most ancient records of the 
ancient Mexicans an account is given of the mode of preparing 
the alloy used for producing the brilliant green fire which was 
freely burnt during the sacrificial ceremonies in honour of Yitzi- 
pultzi, one of their principal deities ; and that in the attempt to 
prepare a similar alloy, from the detaiis^ given, a discovery opening 
an entirely new field of chem^oal science has been made. By 
the peculiar treatment of Qg^ain proportions of silver, lead, and 
selenium, a black powjte-' was produced, so much resembling that 
^.^^i^l^d^ljflSTimijIbhat the experimenter was induced to test it. 
The'weight of alloy was precisely equal to that of the metals 
nsed ; yet the whole of the reactions of thallium were obtained, 
and salts, bases, and acids of the alloy were produced, precisely 
as if the alloy had been a perfect metal. Even in the spectro- 
scope the well-known green line was produced. It is anticipated 
that some tons of thallium will shortly be ready for sale in England 
at less than the price of silver. ^ 



THE LIQUID COMPASS. 

Professob W. B. Kogers has read to the British Association 
a paper, in which, after a reference to the spectroscope, stating 
that Professor Cook was preparing to substitute glass for the 
bisulphate of carbon in his spectroscope, Mr. Rogers proceeded 
to describe, illustrated by diagrams, Ritchie's improvements in the 
Liquid Compass, as adopted in the American monitors. The 
principle of the improvement appears to be the use of a float filled 
with a liquid compound of water and alcohol, with a band of 
needles so placed that the disturbance arising from the oscillating 
motion of the ship is reduced, as the Professor stated, almost to 
zero. As showing the eflBciency of this invention, the Professor 
added that he had seen one of these compasses taken by a porter, 
who ran with it backwards and forwards, up and down, from side 
to Bide of a rough floor, wltboul an^ ^etc^^VM^ variation m the 
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^^coitite pointmg of the needle ; and it might be swung round and 
round, and backward and forward, in the hand, without causing' 
any deviation beyond half a point. 



HI0KS*S PATENT MAXIMUM MERCURIAL THERMOMETER 

Is figured and described in the Mechanics* Magazine. The prin- 
ciple consists in constructing the Thermometer with a short tube, 
or mercurial chamber, carried from the side of the ordinary column 
tube near the bulb ; the bore of this short tube or chamber is 
larger than that of the column tube, and the action is as follows : 
The thermometer is set by the bulb end being held downwards, 
to allow the short tube or supplementary chamber to become full ; 
it is then placed in position horizontally, with the short tube or 
supplementary chamber uppermost. Any increase in temperature 
will cause the column of mercury to rise in the ordinary thermo- 
meter tube; then, upon a decrease in the temperature taking 
place, the column will remain at the maximum, and mercury will 
descend from the short tube or chamber. 



NEW ANEMOMETER. 

Mb. Glaisher (for Mr. Cater) has read to the British Asso- 
ciation a paper explaining the construction of a New Anemometer 
for r^^t^ing more accurately the force and pressure of the wind. 

Mr. Osier took exception to some of the details of the new 
instrument, and contended for the superiority, in some respects,, 
and equality in all, of the Liverpool and the Eoyal Exchange 
instruments. 

Mr. Scott Hussell asked whether any unit of pressure had been 
determined for any given pressure of wind ? He had made ex- 
periments with the anemometer he used, and found that the unit 
was, plus pressure, almost exactly 1 lb. at 20 miles an hour, and 
9 lb. at 60 miles an hour. Mr. Glaisher had distinctly stated that 
he could not connect pressure with velocity. 

Mr. Scott Kussell had found that 10 miles, 1 lb. increasing ac- 
cording to the square of the velocity, was a close measure to the 
plus pressure on a surface. He had proved the accuracy of this 
by Peto's tube on railways at 60 miles an hour, and had measured 
it in storms at 7i lb. plus pressure. He suggested that observa- 
tions should be made of the results in different anemometers, with 
a view to arriving at accuracy. 



NEW THERMOGRAPH. 

M. Marot has addressed to the French Academy of Sciences 
this description of an instrument for marking small variations 
of temperature. It may, we believe, be rendered intelligible 
without a diagram. 1. The first part of this Thermograph con- 
sists of a copper tube a metre in length, the interior diameter of 
which is capillary, not being more than one-Mlliot ^ Tsc^iXmi^^Jcft, 
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It is open at one end^ and soldered to a hollow copper ball at the 
other. 2. The second part of the apparatus consists of a wheel 
resting upon knife-edges, like those of a pair of scales, whereby a 
very delicate oscillation may be imparted to it. The axle of the 
wheel carries a long vertical needle^ marking the degrees on a cir- 
cular scale. To the circumference of the wheel is fixed a glass 
tube six millimetres in diameter, and bent in conformity to the 
curvature of the wheel, and so situated that the middle of the 
tube lies vertically underneath the needle when the wheel is at 
rest. One of its extremities is hermetically closed, while the 
other is open. Now, if a little mercury be poured into this tube 
it will settle at the lowest point, and the interior of the tube will 
thus be divided into two chambers, one closed and with air con- 
fined in it, the other open. 3. Now introduce the copper tube 
into the glass one, giving it of course the same curvature, and so 
that its extremity may pass through the mercury, thus establishing 
a communication between the hollow copper ball and the confined 
chamber, and the apparatus, with a few accessory appliances, wiU 
be complete. The end of the copper tube dipping into the mer- 
cury should be varnished to prevent its being attacked by the 
latter metal ; or better still, the end might be made of platinum. 
4. To use this apparatus, put your hand to the copper ball ; the 
warmth thus imparted to it will dilate the air it contains, and 
drive part of it into the confined chamber ; the mercury will 
therefore recede, and thereby make the wheel turn round its centre 
of gravity ; the very small arc thus described will be revealed by 
the needle, the difierence of its present position with its previous 
one when at rest. If, on the contrary, the copper ball be cooled, 
by water, for instance, the air inside will be contracted, a portion 
of the air of the confined chamber will rush in, and the niercury 
will be driven forward, the needle turning in the inverse direction. 
By means of this apparatus very delicate physiological experiments 
on animal heat may be conducted. 



INITIAL PRESSUBE OP STEAM. 

Some years ago, Mr. R. A. Peacock had occasion to attempt to 
calculate the probable Pressure of Steam at the highest known 
temperatures, and found, amongst other things, that between the 
pressures of 25 lb. per square inch and 300 lb. to the square inch, 
the latter being the highest pressure to which trustwortiiy experir 
ments had been carried, the law of increase was approximately : 
That the temperature of high- pressure steam of, say, 26 lb. to the 
square inch and upwards, increases as the 4^ root of the pressure; 
and that, conversely, the pressure of the steam of, say, 25 lb. to 
the square inch and upwards, increases as the 4^ power of the 
temperature. At lower pressures than about 25 lb. per square 
inch a different law prevails. As it is necessary to verify the new 
formula by comparison with some well-known formulsa and ezperi- 
meDts, the author has attempt^ to do so in a very yolmninoiu 
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table, and graphically in a very carefdlly-execnied diagram. What 
18 to be gatiieml from these is, that the new formula agrees with 
Dr. Fairbaim's experiments, from about 40 lb. to 60 lb., and very 
nearly with Begnault's, between 220 lb. and 836 lb. — Proc, BrvtiA 
AsaoeiaUon, 

WATEB BOILED IN FAFEB VESSELS. 

M. Tebbeil has laid before the Chemical Society of Paris facts 
jffoving that the Paper on which a layer of Water is placed may be 
heated to the highest temperature without being changed. Details 
will be found in the Bulletin of the Society, which now includes 
the publication formerly entitled the Hepertoire de Chimie, The 
paper employed by M. Terreil was ordinary writing-paper. He 
states, in conclusion, that the non-conductibility of the paper for 
heat and the constant evaporation of the liquid through the pores 
of the paper prevent the combustion of the paper, and the ebulli- 
tion of the water when heated in vessels of paper. During the 
experiment there is endosmosis of the exterior gases through the 
pores of the paper : hence, when the water contains metallic 
salts in solution, those are reduced by contact with the flame, after 
having traversed the paper. 



moleoulab phtsics. 
Pbovessob Ttndall has read to the Eoyal Institution '^ Con- 
tributions to Molecular Physics," the chief points of which are 
thus reported in the Illustrated London News : — ^A molecule is a 
union of atoms (e.g., watery vapour is an aggregation of molecules 
composed of atoms of oxygen and hydrogen, held together by the 
attraction of cohesion). The degree of this attraction varies with 
temperature : hence the three states of water — solid, liquid, and 
gaseous. To measui-e the action of radiant heat special apparatus 
has been constructed, and its transmission through numerous 
liquids and vapours and their absorptive powers very accurately 
observed by the Professor. It has been proved that substances 
which are transparent to light are very frequently opaque to the 
■ rays of heat — e.g., water, in all its forms, being a special example 
of opacity to heat rays, while bisulphide of carbon of all liquids is 
the most transparent to heat rays (diathermanous). Dr. Tyndall's 
researches have shown that the absorption and radiation of heat 
are phenomena independent of the state of aggregation of a body. 
Th\a has been proved by the examination of the absorption of beat 
by a number of liquids, and also by the vapour of those liquids. 
In both cases the same source of heat was employed, and the order 
of absorption for liquids and vapours was found to be precisely 
the same when " equal quantities" of the two substances are used. 
The different coloured rays of the spectrum are due to the different 
wave-lengths of the luminiferous ether ; the waves of the red end 
being much longer than those of the blue end. A fine electric 
light spectrom was introduced on a screen, an^ ^\i« mV\^^^^<;\^\. 
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rays were exhibited by means of paper satarated with a solution of 
sulphate of quinine. By introducing into the path of the nyi^ 
glass cell filled with this solution it was shown that the liquid 
itself became luminous, casting a dark shadow on the prerionaly 
illuminated screen — this phenomenon being due to the retention d 
the fluorescent rays by the solution. The same effect was pro- 
duced for the invisible rays at the red end of the spectrum by ft 
solution of alum, which completely cut off the heat-rays and 
allowed the light to pass freely. The reverse of this was then 
shown by means of a solution of iodine in bisulphide of carboi, 
which allowed the heat-rays to pass through, but intercepted the 
whole of the visible spectrum. The cause of this opacity has been 
proved to be due to the coincidence in the periods of vibration of 
the radiating and the absorbing body. It was also shown that tlie 
radiation from a hydrogen lamp was completely cut off by a layer 
of water only the 700th of an inch in tiiickness. This also Dr. 
Tyndall attributed to the synchronism between the radiating 
aqueous vapour of the hydrogen flame and the water. The same 
effect is produced when the radiation of carbonic oxide is paaaed 
through carbonic acid. All these facts show that the radiation 
and absorption of heat are dependent on molecular phenomena 
and completely isolated from mere temperature, as shown by the 
two last-mentioned experiments. In conclusion, Dr. Tyndall 
pointed out as a conclusion derived from his experiments that the 
radiation which takes place at night, being mainly from the dew 
covering the surface of the earth, must be completely stopped by 
the aqueous vapour present in the atmosphere, nocturnal radia- 
tion being thereby prevented from escaping into space, and the 
temperature of our globe being thus maintained. 

In the A merican Journal of Science, Professor W. A. Norton 
sets forth a physical theory of molecular phenomena, " based upon 
the highest generalisation and the most reliable physical concep- 
tions to which the progess of science has conducted. '* Our limited 
space prevents us from going into detail, and we merely give 
" the established truths and generally received ideas" upon which 
the author bases his theory, as follows: — 1. All the phenomena 
of material nature result from the action of force upon matter. 
2. All the forces in operation in nature are traceable to two 
primary forces — viz., attraction and repulsion. 3. All the bodies 
of matter consist of separate indivisible parts, called atoms, each 
of which is conceived to be spherical in form. 4. Matter ousts in 
three different forms, essentially different from each other. T\aMi 
are— (1) Ordinary or i;ross top w^l^^hich all bodies of. 
gross matter dire^ ^^ ^^fct either whd^j 

chiefly, consist, 
ordinary matU 
phenomena ori' 
may be terme 
vidual atoms i 
ether, which p.. 
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' bodies. This is the medium by which light is propagated, 
died the luminiferoos ether, or the aniversal ether. The 
>r * ' atomettes/' of this ether mutually repel each other ; 
bracted by ordinary matter, and is, consequently, more 
the interior of bodies than in free space. 5, Heat» in all 
^ised actions upon matter, manifests itself as a force of 
D. The comer-stone of a physical theory of molecular 
ena (says Professor Norton) must consist in the conception 
brmed of the essential constitution of a single molecule ; 
mding by a molecule an atom of ordinary matter, endued 
e properties and invested with the arrangements which 
t to exert forces of attraction and repulsion upon other 
en. According to the Professor, the molecular forces con- 
-1. A repulsive action of the electric atmosphere of a mole- 
sted primarily upon the electric ether immediately exterior 
!. An attractive action exerted by the central atom of the 
e upon the electric ether surrounding it, originatiDg a 
r successive contractions of this atmosphere ; and thus of 
acting impulses, which are propagated outward and form a 
ttractive waves. 3. A third molecular force then consists 
ies of repulsive or outward acting impulses imparted to the 
gJ ether at the surface of the atom of a molecule by the 
tile force exerted by the atom upon its electric atmosphere. 
(pulsion is equal, at its origin, to the attraction whidi 
s it. The author then compares his theoiy with those of 
[ and other philosophers who have studied this recondite 
Professor Norton s Memoir is reprinted in the PhMoi(h 
\fagazine. 

PROPERTIES OF CRTBTALS. 

A. Cotton has read to the British Association a paper on 
nection between the form and optical F^perties of Crystals, 
believed that in the results obtained, the principal diffi- 
on the subject had been overcome. After referring to the 
of Sir David Brewster, by whom the first steps towards 
ition of this problem had been made in 1818, the author 
ihat he had as yet only applied his theory to crystals of the 
;ic system. He described the problem as follows '.—Given 
ular element of a crystal belonging to the prismatic system, 
the angle between the optic axes," and proceeded to giye 
■mula for the solution of the problem, which is of too 
r1 a character to reproduce. But by a comparison of this 
uith experiments, it was found that in all cases the calcu- 
^■*^ -nth the observed angle between the axes. The 
* was now extending his system to the obliqn* 

'action remarked on Vne Vm^TVa.\tft% ^A ^m^ 
■hown that the aut\iQI'aic(lm(ci^»^j(gE««^ 
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ra3r8 were exliibited by means of paper satarated with a solution of 
sulphate of quinine. By introducing into the path of the rays a 
glass cell filled with this solution it was shown that the liquid 
itself became luminous, casting a dark shadow on the previously 
illuminated screen — this phenomenon being due to the retention of 
the fluorescent rays by Ihe solution. The same effect was pro- 
duced for the invisible rays at the red end of the spectrum by a 
solution of alum, which completely cut off the heat-rays and 
allowed the light to pass freely. The reverse of this was then 
shown by means of a solution of iodine in bisulphide of carbon, 
which allowed the heat-rays to pass through, but intercepted tho 
whole of the visible spectrum. The cause of this opacity has been 
proved to be due to the coincidence in the periods of vibration of 
the radiating and the absorbing body. It was also shown that the 
radiation from a hydrogen lamp was completely cut off by a layer 
of water only the 700th of an inch in thickness. This also Dr. 
Tyndall attributed to the synchronism between the radiating 
aqueous vapour of the hydrogen flame and the water. The same 
effect is produced when the radiation of carbonic oxide is passed 
through carbonic acid. All these facts show that the radiati<m 
and absorption of heat are dependent on molecular phenomena 
and completely isolated from mere temperature, as shown by the 
two last-mentioned experiments. In conclusion, Dr. Tyndall 
pointed out as a conclusion derived from his experiments that the 
radiation which takes, place at night, being mainly from the dew 
covering the surface of the earth, must be completely stopped by 
the aqueous vapour present in the atmosphere, nocturnal radia- 
tion being thereby prevented from escaping into space, and the 
temperature of our globe being thus maintained. 

In the Ameirican Jov/mal of Science^ Professor W. A. Norton 
sets forth a physical theory of molecular phenomena, "based upon 
the highest generalisation and the most reliable physical concep- 
tions to which the progess of science has conducted. " Our limited 
space prevents us from going into detail, and we merely give 
** the established truths and generally received ideas" upon which 
the author bases his theory, as follows: — 1. All the phenomena 
of material nature result from the action of force upon matter. 
2. All the forces in operation in nature are traceable to two 
primary forces — viz., attraction and repulsion. 3. All the bodies 
of matter consist of separate indivisible parts, called atoms, each 
of which is conceived to be spherical in form. 4. Matter exists in 
three different forms, essentially different from each other. These 
are — (1) Ordinary or gross matter, of which all bodies of 
gross matter directly detected by our senses, either wholly or 
chiefly, consist. (2) A subtile fluid, or ether, associated with 
ordinary matter, by the intervention of which all electrical 
phenomena originate or are produced. This electric ether, as it 
may be termed, is attracted by ordinary matter, while its indi- 
vidual atoms repel each other. (3) A still more subtile form of 
ether, which pervades all space, and the interstices between thd 
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atoms of bodies. This is the mediam by which light is propagated, 
«nd is called the luminiferous ether, or the universal ether. The 
Jbtoms, or ' * atomettes/' of this ether mutoallj repel each other ; 
it is attracted by ordinary matter, and is, consequently, more 
dense in the interior of bodies than in free space. 5. Heat, in all 
its recognised actions upon matter, manifests itself as a force of 
vepnlsion. The comer- stone of a physical theory of molecular 
phenomena (says Professor Norton) must consist in the conception 
that Is formed of the essential constitution of a single molecule ; 
ooderstanding by a molecule an atom of ordinary matter, endued 
with the properties and invested with the arrangements which 
enable it to exert forces of attraction and repulsion upon other 
molecules. According to the Professor, the molecular forces con- 
sist of — 1. A repulsive action of the electric atmosphere of a mole- 
cule exerted primarily upon the electric ether immediately exterior 
to it. 2. An attractive action exerted by the central atom of the 
molecule upon the electric ether surrounding it, originating a 
series of successive contractions of this atmosphere ; and thus of 
inward-acting impulses, which are propagated outward and form a 
set of attractive waves. 3. A third molecular force then consists 
•of a series of repulsive or outward acting impulses imparted to the 
universal ether at the surface of the atom of a molecule by the 
contractile force exerted by the atom upon its electric atmosphere. 
TioB repulsion is equal, at its origin, to the attraction which 
develops it. The author then compares his theory with those of 
T^ndall and other philosophers who have studied this recondite 
subject. Professor Norton s Memoir is reprinted in the Philot(h 
jphteat Magazine, 



PBOPEBTIES OF CRYSTALS. 

Mb. a. Cotton has read to the British Association a paper on 
the connection between the form and optical Properties of Crystals. 
It was believed that in the results obtained, the principal diffi- 
culties on the subject had been overcome. After referring to the 
labours of Sir David Brewster, by whom the first steps towards 
the solution of this problem had been made in 1818, the author 
stated that he bad as yet only applied his theory to crystals of the 
prismatic system. He described the problem as follows : — Given 
the angular element of a crystal belonging to the prismatic system, 
to find the angle between the optic axes, " and proceeded to give 
the formula for the solution of the problem, which is of too 
tedmical a character to reproduce. But by a comparison of this 
formida with experiments, it was found that in all cases the calcu- 
lated agreed with the observed angle between the axes. The 
author said that he was now extending his system to the oblique, 
and aooUier system. 

The President of the »Section remarked on the importance of the 
^per, especially as it was shown that the author's formulae ^^gc^A. 
with matured observation. 

K 
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COHESION OF LIQUIDS. 

Bb. StbethHiL Weioht has read to the Boyal Scottish Society^ 
of Arts, at Edinburgh, a paper giving an exposition of the late 
researches on the Cohesion Figures of Liquids. The phenomena 
resulting from the cohesion of fluids appeared to Dr. Wright to be 
important^ and likely at some future time to lead to practical re- 
sults, especially to the pharmaceutical chemist, and the medical 
man ; whilst the beauty and strange shapes of the figures would 
afibrd to the pattern-designer, a perfect kaleidoscope of infinite 
variety in form and colour, free from the mathematical precidou 
and stiffness of the celebrated instrument of Brewster. Other 

Ehilosophers had observed figures produced on merciiry, glass, &0.,. 
y dropping sulphuric acid and other fluids gently on their sm:&ces ; 
but it was reserved for Tomlinson to discover that each liquid had 
a characteristic figure of its own, and he at once perceived that h& 
was able to place in the hands of the chemist a new and ready 
method of qualitative analysis, which in some cases rivalled in 
beauty and delicacy the celebrated spectrum analysis of Kirchhoff» 
By this method, for instance,, it was possible to detect in an instant 
the adulteration or alteration by age of various oils and drug8>. 
where other means of analysis would be attended with great 
difficulty or delay. The adidterations in oils might be recognised 
by their cohesion-figures, and the amount of adulteration ascer- 
tained by comparing them with mixtures of oils made for tiiat 
purpose. 

Mr. C. Tomlinson has communicated to the British Association* 
a paper "On the Cohesion Figures of Liquids^" which subject 
was introduced to the Association at Manchester, in 1861. Tho 
author now stated the progress which had been made since that 
time, and introduced two new sets of figures. The principle of 
the examination by this method, is to place a drop of a liquid oik 
the surface of clean water in a chemically clean glass, when a 
figure is produced which was characteristic of the liquid so tested,, 
and capable of being used for its identification. The figure formed 
is a function of cohesion, adhesion, and dififusibility. If any one 
of these forces be varied, the figure varies, ^he figures of alcohol 
for example on water, mercury, the fixed oils, melted lard, sper- 
maceti, parafi&n, sulphur, &c., are all difierent. A new set of 
figures is produced by allowing the drop to subside in a column of 
liquid instead of diffusing over its surface. These last the author 
calls ** submersion figures of liquids." The figure of a drop of 
oil of lavender in a column of alcohol thus produced is singularly 
complicated and beautiful. The test by cohesion figures was stal^ 
by the author to be so delicate as to readily distingruish difforences- 
between oils so closely related as the oleines of beef- fat and mutton^ 
fat, when the one was adulterated by the other. 

drop measube. 
Tee size of a Drop of liquid is often spoken of as a definite qoan- 
titjr, Jn a paper on this subject \)^ ^t . Tl?ite,m \iift PkUoiophkai 
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Magazine, it is shown that not only the 8i;ze but the weight Taries 
with the diameter of the tube, and the density, temperature, and 
chemical composition of the liquid itself. He gives the results of 
ezpoiments which show that — 1. Other things being the same^ 
the weight of a drop of liquid is proportional to the diameter of 
the tube in which it is formed. 2. With regard to capillarity, 
the weight of the drop is in proportion to the weight of water 
which would be raised in that tube by capillary action. 8. The 
augmentations of weight are in proportion to the diameters of the 
forfaces on which the drops are formed. 4. The weight of a drop 
k diminished by an augmentation of temperature. 5. Indepen- 
dent of density, the chemical composition of a liquid affects the 
weight of its drop in a remarkable manner. 6. In different solu> 
ttoDB of common salt and other natural salts, the augmentation in 
the weight of the drop is in proportion to the weight of dry salt 
in solution. The foregoing principles are supported by tabmated 
statements. 



BLOOD COBPUSCLES. 

Db. Cbisp has read to the British Association a paper '' On the 
Size of the Blood-Corpuscle, in relation to the Size of the Animal, 
its Organization, and Powers of Endurance." The object of this 
paper was to show that the opinion generally entertained, that the 
lai^^t animals in the same family have the largest blood-globules, 
is enoneous in many instances. Examples were given among 
the quadrumana (apes and monkeys) of exceptions to this sup- 
posed law : thus the little Marmoset and Silky Tamarm have cor- 
puscles as large as those of the larger monkeys. Among liie 
Cheiroptera (bats), similar examples were given. In the cor- 
nwcra, the common cat has a corpuscle as large as that of the lion 
or tiger. In the rodents, the little harvest-mouse has as large a 
Mood disc as the common rat, or gigantic rat. In the other 
Oiders the great kangaroo, tree kangaroo, giraffe, tapirs, hogs, ass, 
hone, and many others, were advanced as disproving the correct- 
sess of this assumed law ; and it is a curious fact that aU the 
mammals with large blood-corpuscles might be called aberrant, 
such as the elephant, cassybara, and great ant-eater. Among 
Inrdfi^ the ducks, swans, geese, and many others afford excep-i 
tioDs, and the reptiles are still more proMc in examples ; thus 
the little slow-worm, as Dr. Crisp had shown in 1854, has corpuscles 
as laige as those of the huge Python, weighing 100 lb. In fishes 
tiie blood-discs of the little gudgeon are as large as those of the 
Ing bream. The mackerel's blood-corpuscle is as large as that 
of the huge tunny, and that of the smaQ trout equals in size the 
blood corpuscle of the salmon. In answering the question whether 
the size of the corpuscles was smaller in animals of higher oigani- 
zatiion and greater powers of endurance, the orang, chimpansee, 
and many of the smaller monkeys, race-horse, caxt-horsA^ ^S^*" 
hound, -pvLg-dog, hskie, labbit, goat, otter, i<vL^ ^oais^^\sif^^^x!^^ 
k2 
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cious birds, slow-worm, python, sharks, and others, were ad- 
duced to show that this opinion was incorrect As regards the 
size of the blood- corpuscle, it is not to be wondered at thai 
a large animal has a large blood- corpuscle ; but it is sorprissng 
that one little harvest mouse should have a blood-disc as laxge as 
that of the giraffe ; and that the blood- disc of the tiny marmoset 
monkey, weighing 9 oz., should equal in diameter that of the large 
baboon, exceeding the weight of 60 lb. ! The blood-corpuscleB of 
180 anunals (drawn to scale) were exhibited. 



SUCCESSION AND DEVELOPMENT OF ANIMAL OBGANIZATION. 

The Succession and Development of Animal Organization on 
the Surface of our Globe in different periods of its existence is 
the subject of some remarks by M. J. Van der Hoeven, the able 
Professor of Zoology in the University of Leyden, which have 
been translated from the Dutch by Dr. Barnard Davis, and in- 
serted in the Annals of Natural Histoi^j. The article is veiy 
interesting, as having been written prior to the appearance of Mr. 
Darwin's celebrated Origin of Species, The Professor gives a 
summary of the history, of the question, referring to the opinions 
of Bonnet, De Maillet (author of the singular book TeUiamed, his 
own name spelt backwards), Lamarck, and others. Lamarck's 
views include his notion that habits form a new nature, and 
that even passions may produce such alterations. He thought 
it probable that fits of anger in Buminants produced congestion 
in the forehead ; and that by striking each other when they foiigli^^ 
a greater secretion of osseous substance and a production of homy 
matter might be provoked, by which means they at last acquired 
horns ! The following notes express Professor Van der Hoeven's 
opinions : — ''It would require nearly a perfect abnegation of all 
knowledge gathered by observation if we did not admit these fun- 
damental results of palseontological investigations — first, that there 
existed formerly on our planet other species of plants and anin^tlff # 
than those now living ; and, in the second place, that the now 
living species of plants and animals did not exist from the begin- 
ning of life on earth. . . . That some species become extinct 
seems in general a fact that is not so sti-ange as that some species 
originated in succession — that there were consecutive and distinct 
creations of organic forms. Of the first fact we do not want ex- 
amples, even in recent periods— within the three last centuries of 
history [such as the extinction of the dodo^ the disappearance of 
the lion, bovver, &c., from Europe]. . . . That there was a 
succession of new species of plants and animals, a repetition of 
distinct creations, is a conception which seems not so favouiable 
to acceptance. There is nothing, indeed, in actual observation of 
the present order of nature that can be compared to thia new 
creation. . . . But, whatever is stated on the chronology of 
the acta of creation, the investigation must, of course, end in the 
fldwisBiOB of some first origin^ concerning which science cannot 



KATXTBAL PHILOSOPHT. 140 

say anything, saVe the sublime and simple words of the first verse 
of the first book of the Bible, ' In the beginning Grod created the 
kettvmis and the earth.' . . . Creation, the first origin of 
thingSy is, and always will be, a mystery ; the mystery is by no 
meanB elucidated if we assume germs. The first animal, for in- 
Btanoe, that possessed organs of vision has to be derived from 
aaoiher without eyes. But why should such a supposition seem 
dearer and more intelligible than the creation of an entire animal 
provided with eyes ? Here Science does not shut her books, as it 
has been said by some ; true Science never opened her books on 
such questions." — Illustrated London News. 

HYBBIDITY AND VABIABILITY. 

M. Naudin has read to the French Academy of Sciences a 
paper "On Hybridity considered as a Cause of Variability in 
V^etables.'' The experiments and the results detailed merit the 
particular attention of botanists and horticulturists. The general 
rtmlt, however, appears to be what has been before observed : 
namely, that whatever variations may be produced, no perma- 
nently new species are obtained by crossing the plants. 



THE HUBOLES. 

Ths Muscles connected with the Hair and Feathers have been 
itudied by M. Seufifert. The number of these muscles found in 
tlw skin of mammals which have hair varies in proportion with 
Us quantity. The muscles of the piliferous follicles form elon- 
gated bands, springing from the surface of the derm, and inserted 
fan the base of the follicles ; and there always exists a relation be- 
tireea these muscles and the sebaceous follicles of the skin. These 
aUMcles also produce the movements which cause erection of the 
hair* These same muscles are spread over the skin of birds, and 
aaeraise the same functions with feathers as they do with the hair 
0t mammals. The fibro-cellules of these muscles, with their great 
fnold nucleus^ are united into large muscular bands, which form a 
tjfBtam completely distmct from the striated muscles placed under 
theikin. 



ACTION OF OXYGEN GAS ON ANIMALS. 

Im a paper addressed to the Academy of Sciences, Drs. Demar- 
qpay and Leconte have examined the action of Oxygen on animals. 
Tbey state that dogs can inhale from 30 to 40 litres of that gas 
and more, without evincing any other effect but that of great live- 
I and an increase of appetite. But in order to observe the 
I which oxygen thus inhaled produced on the body, large 
018 were made on dogs in the axillary region, and when 
these were in course of heiding the dogs were made to inhale 
esjgen. It was then perceived that the wound was strongly in- 
jected ; that a transparent serum exuded iiom \.\x^ \t(^xi\i<^^ ^\A 
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that in course of time a quantity of petechise made their ap- 
pearance. Hence oxygen administered by inhalation exercises a 
powerful action on wounds. Oxygen injected into the jugular 
vein produced the same effects. These experiments require great 
care in dtder to prevent the death of the animal ; but our authors 
have foand that the injection may be most safely performed on the 
vena cava below the liver and on the vena porta. In this way 
upwards of two litres were injected without causing the death of 
the animal, and without producing any modification in the blood. 
The milt alone turned red, and the abdominal veins became 
turgid, as if, under the influence of oxygen, the mass of the blood 
had been increased. Babbits were found to live seventeen hours 
in oxygen, and after their death all their muscles were in a turgid 
state ; the venous and arterial blood had undergone no change of 
colour, and no organ displayed any signs of inflammation. 



SPONTANEOUS GENERATION. 

In the Proceedings of the Royal Society^ No. 65, is inserted an 
auscount of the result of twenty experiments relating to this ques- 
tion, performed by Dr. G. W. Child. The substances used were, 
in ten experiments, milk ; and in ten, fragments of meat and 
water. GHiese were in all cases placed in a bulb of glass about 
24 in. in diameter, and having two narrow and long necks. The 
.experiments were divided into five series of four experiments 
each. In one series the bulbs were filled with air previously passed 
through a porcelain tube containing fragments of pumice-stone, 
and heated to vivid redness in a furnace. In the others they were 
filled respectively with carbonic acid, hydrogen, oxygen, and 
nitrogen gases. In each series two experiments were made with 
milk and two with meat ; and each substance was boiled in one 
case and not boiled in the other. The joints of the apparatus were 
formed either by means of non-vulcanized caoutchouc tubing, or 
India-rubber corks previously boiled in a solution of potash ; and 
in every case, at the end of the experiment, the necks of the bulb 
were sealed by the lamp. The time of boiling such of the sub- 
stances as were boiled varied from five to twenty minutes, and the 
boiling took place in the bulbs, and with the stream of gas or sur 
still passing through. The substances were always allowed to cool 
in the same stream of gas before the bulbs were sealed. The micro- 
scopic examination of the contents of the bulbs took place at 
various times, from three to four months after their inclosure. In 
every case but one in which the substance had not been boiled, 
low organisms were found, apparently irrespective of the kind of 
gas in which they had to exist. The case in which they were not 
seen was that of the meat inclosed in a bulb filled with nitrogen. 
This bulb burst apparently spontaneously, and its' doing so may 
be looked upon as a proof that in it also some change had taken 
place, moat likely connected with the development of organic life. 
I)r. Child concludes by saying t\ia\i no de&tutA conclusion can be 
drawn from bo limited a range oi ex^min&Ti\a\ 'WX.W.Sa^csc^^^ 



NATT7B1L FHILOSOPHT. 161 

Temark, that oi^ganunns were found here under the precise circum- 
stances in which M. Pasteur states that they cannot and do not 
exist .The veiy abnormal conditions under which some of these 
«o-caUed organisms are found would render it doubtful whether 
bacieriums, vibrios, &c., ought to be considered as independent 
OEEganisms in any higher sense than are white bloodHX)rpu8cle8y 
poUen grains, mucus corpuscles, or spermatozoa. 

At a meeting of the Academy of Sciences at Paris, M. Pasteur 
iias reverted to the controversy on this subject. In his recent 
memoir he stated, on the faith of numerous experiments, that it 
was always possible to take away from any determined spot a 
limited, yet notable, amount of air which' has not undergone any 
physicsd or chemical change, and which was, nevertheless, quite 
unable to provoke any alteration in an eminently putrescible 
liquid. MM. Pouchet and Joly having affirmed that this result 
was erroneous, M. Pasteur defied them to prove it so. MM. Joly 
and Musset said, '' If a single one of our tubes remain unaltered, 
we will loyally acknowledge our defeat;" and M. Pouchet also 
said, " I declare that, on any part of the globe whence I shall take 
<a cubic decimetre of air, when I shall place it in contact with a 
putrescible liquid in a hermetically sealed tube, the latter will inva- 
ziably become filled with liviug organisms.'' In conformity with the 
demand of MM. Pouchet, Joly, and Musset, accepted by M. Pas- 
teur, the Academy has appointed a committee composed of several 
-o£ its most illustrious members — MM. Flourens, Dumas, Brong- 
niart^ Milne-Edwards, and Ballard, to repeat in its presence the 
•experiments, the results of which have been invoked as either 
&vourable or contrary to the doctrine of spontaneous generation. 



THE MAGNETIC FOBOE. 

At the Boyal Institution, Professor Tyndall has given "A 
Magnetic Experiment," in course of which he demonstrated that a 
magnetized bar of iron becomes elongated, not shortened, at the 
^moment of magnetization, fte also showed, that when rapidly 
intermitiiDg currents of electricity were sent through the wire^ a 
humming sound was distinctly heard in the iron bar, occasioned, 
as he conceived, by the momentary changes among the particles 
■of iron as the magnetic power was imparted and lost. The 
lengttiening of the bar was shown to the sight by help of a lever 
actmg on a small mirror and a ray of light, so as to show very 
minute changes in the length of the iron bar. Dr. Tyndall ac- 
counted for 3ie lengthening by the hypothesis that the particles 
K>f iron tend to arrange themselves in the direction of the current, 
which passes length wise through the iron bar. The experiment of the 
arrangement of loose particles of oxide of iron suspended in water 
was exhibited, showing that, when magnetized, the opacity arising 
from confusion was replaced by transluceney from the magnetic 
arrangement of the particles in lines. May not this shed a light 
on transluceney and transparency in general, «a of ci:^%\a&& vgl^ 
gUas 1— Guilder. 
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The following are the details of the preceding experiment : — 

Prof. TyndaU began by exhibiting the leading grand phenomena of mag- 
, and electro-magnetism by means of the powerful apparatus of the 



Institution. He then proceeded to repeat and explain Mr. Joule's ejq^eri- 
ment, which showed that, when a bar of soft iron is magnetised, a sound is 
produced, due to the yibration of the particles ; and he made this sound 
audible throughout the theatre by means of a monochord. After dilating on 
the recondite physical changes which take place in the internal constitution 
of bodies due to magnetic and electric action, he entered upon the main sub- 
ject of his lecture, Mr. Joule's experiment, which has proved that, when m 
bar of iron is magnetised, it is actually elongated ; and by rep€»tiog tiie 
experiment in an enlarged form, aided by ai)paratus devised b^ nimsdJf and 
skufidly constructed by Mr. Becker, consisting of a system of levers, with a 
reflectmg luminous index, the Professor made this elongation clearfy manifest 
to his audience. He then, by strewing iron filings upon paper, placed over a 
powerful magnet, exhibited tne magnetic curves or hnes of force taken up by 
the filings when magnetised ; and suggested that the elongation otthe bar ci 
iron was probably due to its particles setting their longest dimensions parallel 
to these Imes of rorce— that is, to the length of the magnet. He also per- 
formed an ingenious experiment, devised by Mr. Grove, but never before 
exhibited, whereby the supposed motion of tnese particles was made viaible. 
Professor Tyndall stated that he had not been successful in his endeavours to 
produce this elongation in a diamagnetic body (in the case of a bar of bis- 
muth) ; and concluded by remarking th&t the world knew and appreciated 
the great and successful results obtained by philosophers, but could not sufil- 
ciently estimate the large amount of failure and disappointment which thej 
had to endure in their most favourite and profound researches. 



DIAMAONETISM. 

Pbofebsor Maab, of Namur, in a communication made to the 
Koyal Academy of Sciences of Belgium, expresses his opinion that 
water is the determining cause of the Diamagnetism of certainr 
organized substances. He states that Faraday, in his work on 
magnetism, has ranged elder-pith and ivory among diamagnetic 
bodies. After having observed the diamagnetism of a small prism 
of elder, he was surprised to find it changed to para-magnetism a 
short time afterwards. In order to ascertain the cause, he cut 
from a long cylinder of oldish elder-pith two piisms, using a knife 
electrotyped with copper. One of these prisms was left exposed 
to tlie air^ the other was inclosed in a flask containing some drops 
of distilled water. The first was found to be powerfuUy axial- 
magnetic, the other as powerfully equatorial. M. Maas hence' 
concludes that the water made the latter diamagnetic. Several' 
slices of ivory cut in different directions from an old piece equally 
surprised him, since none placed itself across the axis of the magnet ; 
one placed itself axially ; another made a very open angle with 
the same axis. A third example was a small cylinder composed 
of starch, gum arable, and water. Freshly prepared, it placed 
itself transversely, but when spontaneously dried it became pant* 
magnetic. ** Hence," says M. Maas, *' we may be permitted to 
suppose that many natural organic substances owe their diamag' 
netic property to the interposition of liquids, of which water forms 
the larger proportion." The apparatus employed in the experi- 

ment was a Faraday's electro- magnet, modified by Becquerel and 

conatnicted by Secretan. 
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MAONITIO STOBMS. 

. Thb first analysis of 177 Magnetic Storms, recently laid before 
the Boyal Society by the Astronomer Royal, Mr. G. £. Airy, is 
printed in No. 59 of the Proceedings of the Society. In regard 
to the physical inference to be deriv^ from the numerical conclu- 
sions obtained from tables exhibiting the algebraic sum of flnctua* 
tions for each storm, the aggregate or mean for each year, and for 
seventeen years, the numW of irregularities for each year and for 
^ whole period, &c., Mr. Airy expresses his strong opinion that 
it k impossible to explain the disturbances by the supposition of 
definite galvanic currents, or definite magnets, produced in any 
locality whatever. He suggests that the relations of the forces 
found from his investigations bear a very close resemblance to 
what might be expect^ if we conceived a fluid (to which, for 
&cility of language, the name ''magnetic ether" ia given) in 
proximity to the earth, to be subject to occasional currents pro- 
duced by some action, or cessation of action, of the sun, which, 
currents are liable to interruptions or perversions of the same 
kind as those in air and water. He shows that in air and in water 
the general type of irregular disturbance is travelling circular 
forms, sometimes with radial currents, but more frequently with 
tangential currents, sometimes with increase of vertical pressure 
in the centre, but more frequently with decrease of vertical pres- 
sure ; and, in considering the phenomena which such travelling 
forms would present to a being over whom they travelled, he thinks 
tiiat the magnetic phenomena would be in great measure imitated. 
Mr. Airy recommends that observations be made at five or six 
observatories spl'ead over Europe, and would prefer self-registering 
apparatus, provided that its zeros be duly checked by eye obser- 
varaons, and that the adjustments of the light give sufficient 
strength to the traces to make them visible in the most violent 
motions of the magnet. — Illustrated London News, 



PERILOUS ADVENTURE. 

Fbofessob Ttndall describes a Perilous Adventure in his recent 
asoent of the Piz Morteratsch, when Dr. Tyndall and five of his^ 
cfRnpanions, by the sudden detachment of an avalanche, were 
carried back with terrific speed, crossing crevasses, &c. Happily, 
it was brought to rest within a short distance of chasms over 
whidi, had tiiey preserved their speed, a few seconds would have 
canied them. Strange to say, none of them sustained serioua 
damage. Describing his sensation while being whirled along, the 
Professor says : — *' A kind of condensed memory, such as j that 
described by people who had narrowly escaped drowning, took 
possession of me ; and I thought and reasoned with preternatural 
clearness as I rushed along. Our start, moreover, was too sudden 
and the excitement too great, to permit of the development of 
terror." 



154 



ELBCTBICAL FOBCB. 

Sir W. Snow Habbis has laid before the Royal Society " Further 
Inquiries on the Laws and Operation of Electrical Force." He 
refers to the experiments of Le Monnier, Cavendish, and Volta, 
as showing that bodies do not take up electricity in proportion to 
their surfaces, and to the opinion of Volta, that a plane surface 
extended in length sustains a greater charge ; and that this is at- 
tributable to the electrical particles being further apart upon the 
elongated surface, and consequently furUier without each other's 
influence. Sir Snow Harris endeavours to show that in extending 
a surface in length we expose it to a larger amount of inductive 
action from surrounding matter. No very satisfactory experi- 
ments seem to have been instituted showing the relation of quantity 
to surface. On a further investigation of the laws of electricM 
•charge, the quantity which any plane rectangular surface can re- 
ceive imder a given intensity is found to depend not only upon the 
surface, but also on its linear boundary extension. Hence, the 
charge of the rectangle is much greater than that of the square^ 
although the surfaces are equal, or nearly so. It is from a rigid 
experimental examination of this question that electrical chaxge 
depends upon surface and linear extension conjointly. Every 
plane surface seems to have what may be termed an electrical 
boundary, having an important relation to the grouping or dis- 
position of the electrical particles in regard to each other and to 
surrounding matter. This boundary, in circles or globes, is re- 
presented by their circumferences. In plane rectangular surfaces 
it is their linear extension, or perimeter. We give a concise de- 
scription of Sir Snow Harris's hydrostatic electrometer, as recently 
perfected and improved, which has been so essential to the suc- 
cessful prosecution of his researches. In this instrument tibe at- 
tractive force between a charged and neutral disc, in connection 
with the earth, is hydrostatically counterpoised by a small cylinder 
of wood accurately weighted and partially immersed in a vessel of 
water. The neutral disc and its hydrostatic counterpoise are 
freely suspended over the circumference of a light wheel of 2 '4 
inches in diameter, delicately mounted on friction wheels, so as to 
have perfectly free motion, and be susceptible of the slightest force 
added to either side of the balance. Due contrivances are pro- 
vided for measuring the distance between the attracting discs. 
The balance-wheel carries a light index of straw reed, moveable 
over a gi'aduated quadrantal arc, divided into 90 deg. on each 
side of its centre. The neutral attracting plate of the electrometer 
is about 1^ inch in diameter, and is suspended from the balance- 
wheel by a gold thread over a similar disc, fixed on an insulating 
rod of glass, placed in connection with any charged surface the 
subject of experiment. The least iorce between l£e two discs is 
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immediately shown by the movement of the index over the gra- 
duated arc on either direction, and is eventually counterpoised by 
the elevation or depression in the water of the hydrostatic cylinder, 
suspended from the opposite side of the wheel. The divisions on 
the graduated quadrant correspond to the addition of small weights 
to either side of the balance, which stand for or represent the 
amount of force between the attracting plates at given measured 
distances with given measured quantities of electricity. This ar- 
rangement is susceptible of veiy gre&t accuracy of measurement. 



TBBBESTRIAL HAGNETIBM AND ELECTBICITT. 

Patheb Seochi, of Rome, has commuuicated to the French 
Academy of Scieuces a memoir on the currents of the earth and 
their relation to the phenomena of Electricity and Magnetism. 
(Comptes JRendus, Vol 58, No. 26.) Our space will not suffice 
for an account of the experiments and calculations which led him 
to condnde that the variations of the currents of magnetized bars 
and of atmospheric electricity may be derived from the same prin- 
4nple in motion ; that we should not confound this action with that 
of the heating action of the sun, but that we should rather be led 
to recognise in it a species of daily electric flux and reflux, allied 
to the solar action, the energy of which, in this transformation, is 
manifested in a manner different from that of heat and light. The 
opinion put forth by M. De la Bive, that the diverse variations of 
the bars may be derived from atmospheric electricity, seems thus 
to acquire great probability. 



LIOHTINa GAS BY FBIOTIONAL ELEOTBICITY. 

Messrs. GoBinsLius & Baker have exhibited at the Franklin 
Institute, Philadelphia, some ingenious apparatus, constructed on 
^ principle of the electrophorus, for Lighting Gas. A bracket 
is arranged with a brass cup or vase resting upon it, with a con- 
necting piece of hard rubber. The cup is Hned with lambskin 
cohered with silk, and contains the hard rubber electric piece 
which corresponds in form to the inside of the cup. A coiled 
covered wire connects the cup with a wire attached to the burner, 
and terminating just above the burner. In order to light the gas 
the stop is turned, and the hard rubber piece lifted partly from the 
cop, thus liberating the spark and lighting the gas. A portable 
ligliter was also shown, consisting of the same vase or cup, with 
too addition of a non-conducting handle. When the brass cup is 
lifted from the electric piece and held to the conducting wire of 
the burner, the gas is immediately lighted. 



VELOCITY OP BLECTBICITY. 

The Velocity of Electricity and the duration of the spark have 
been made the subject of experiment witlh hqtv ^^'^^^m'&Vs 
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M. Felici, of Pisa, and described in the Cimento. He has deter- 
mined the velocity to be 260,000 kilometres per second. The fol- 
lowing are the determinations of other philosophers : — ^Wheatstone^ 
480,000 kilometres ; Fizeau and Gounelle, 180,000 kilometres ; 
the astronomers of London and Edinburgh, 12,200 kilometres ; 
those of Brussels, 4300 kilometres. The kilometre is '6218 mile. 



GBOVE'S GA8-BATTKRT. 

A THEORETICAL Consideration of the arrangements and action 
of this Battery leads Mr. Malone to suggest, in the PkUosophieal 
Magazine for January, 1864, that antec^ent static action is neces- 
sary to produce true voltaic phenomena. The gas-battery of Mr. 
Grove consists of a series of celhi, each containing two tubes of 
glass sealed at one end ; and in which are inserted, by fusion, long 
narrow platinum plates and attaching wires, the plates reaching a 
little below the bottom of the tubes. These tubes are partly im* 
mersed, by means of a ground collar, into a square three-nedced 
Woulfe's bottle, the centre hole between the tube-holes being 
stoppered. The tubes are usually two-thirds filled, the one wiu 
hydrogen, two volumes, — the other with oxygen, one volume— 
the bottle and remaining part of the tube holding the usual dilato 
sulphuric acid to complete the circuit. The platinum is, in order 
to promote contact with the respective gases and the liqiudf 
covered with platinum-black. Metallic contact between the tabes, 
or to the galvanometer, is made by mercury cups attached to the 
platinum wires. 

ELECTKO-CHEMICAL ENGRAVINa ON METAL. 

A PAPER, <'0n a Method of Instantaneous Engraving on 
Metal," has been read at the Society of Arts, by M. Vial, of Parii. 
He described various modifications of his discovery, which are 
patented. In one case, a drawing in metallic ink is laid damp 
upon a zinc or steel plate, and pressed for two minutes, when thi 
design is transferred to the plate. In another case, an engraving 
on paper is saturated with a metallic solution, as of copper, ana 
laid upon a zinc plate, and pressed, when the copper is precipitated 
in a few moments over the plate, except where the greasy ink 
covers the paper. After a farther process positive plates are takan 
from these negatives by means of printed impressions. A third 
process consists in drawing on a steel plate with greasy ink, sod 
plunging it into a copper solution, containing a little nitric add. 
This also is perfected by a subsequent process. In the disonsskai 
on the paper the processes were generally admitted to be of value 
and importance, 

VOLTAIC ELECTRICITY — NEW CALORIC BATTERY. 

Mb. James Dickson has read to the Inventors* Institute a 
paper **0a Certain Inventions for ensuring the Economical and 
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Efficient Prodaction of Voltaic Electricity for Lighting Streets and 
other Purposes." The object of the paper was to explain the 
means by which electricity could be readily and economically pro- 
duced. The history of voltaic electricity was carefully traced 
from the time of Volta, from whom this form of electricity took 
its name, to the present time, special mention 1)eing made of 
Grove's, Smears, the Maynooth, and other batteries which, fr^m 
time to time, have been looked upon as vast improvemcDts upon 
then existing apparatus. The theories of Mayer and Joule were 
referred to, as well as the researches of Professor Tyndall, whose 
" Heat as a Mode of Motion " contains so much valuable informa- 
tion upon the subject. He considered that the rapidity of the 
vibration of the atoms in a conductor was exactly in proportion to 
its conducting power, aud explained that, whilst a batteiy was 
producing light and heat, less material was being consumed than 
when the iMittery poles are directly connected with each other. 
Mr. Dickson*s battery was described as one of the hot-class — ^the 
sulphuric acid was heated to 600 degs. Fahr. He claims by his 
mode of applying heat to be able to use iron and other cheap 
metals, instead of the dear ones — ^zinc, copper, &c. The relative 
mobility of the atoms of an electrolite determined, he considered, 
its force rather than its specific gravity. When oil of vitriol was 
heated to 350 degs. Fahr. only, tiie electric action is less powerful 
than when heated to 600 degs. Fahr., probably owing to the 
waves being less rapid. With the necessary percolating apparatus 
he was convinced that his battery would be successful for light- 
house purposes. He considered 15 to 20 of his cells equal to 20 
to 22 cells ; 3 of his cells are not equal to 2 of the nitric acid cells, 
but the increment in his battery was greater. Grove's battery 
cost Is. 5d. to produce the same amount of electricity as that 
pvodnced for lO^d. by Dickson's. Comparing the lighting powers, 
lljd. with the caloric battery will produce the same amount of 
light as Is. 5d. by Grove's. He declared that the sulphur 
liberated at the negative poles could be reconverted into sulphuric 
iieid to the extent of 19-20ths. The oil of vitriol, during the 
irorking of the battery, becomes combined with water, but the 
add is easily and cheaply reconcentrated. In Smee's, Daniell's, 
and Grove's battery, the sulphate of zinc cannot be recovered, 
whilst in his caloric battery tiie recovery was not difficult. — ^The 
Chairman expressed the fear that the invention promised so much 
that he was no more likely to perform it than to obtain perpetual 
motion : indeed, ^if the invention were not overstated, they would 
certainly be nearer perpetual motion than they had ever been 
before. Mr. Varley suggested that as the principal feature in the 
invention appeared to be the heating of the materials, it was not 
impossible that it might be as great a step in advance as the intro- 
duction of the hot-blast in the manumcture of iron ; this, of 
course, remained to be seen. — The new light has been exhibited, 
and an opportunity afforded for examining the caloric battAt*^ Sax 
operation. — Mechanics* Magazine, 
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ELE0TR0-MA6NETIC ROTABT ENOINB. 

The proposition to introduce electricity as a motive power has^ 
been revived in America ; Captain John JReeves, of New York, 
having invented and patented an Electro-magnetic Rotary Engine, 
for producing motive-power by electricity to any extent, and for 
any purpose required. The inventor states that in his experi- 
ments "he has discovered, and is now prepared to verify the fact, 
that electricity can be diffused over suiiaces to the extent or 
hundreds of superficial feet, and thereby cause an electro-magnetic 
attraction, which acts on and sets in motion the most powerfVil 
machinery for producing motive-power, and this at a most 
reasonable expense for material consumed." The inventor has- 
a working model at the Capitol, Washington, with plans of 
different descriptions^ which he has exhibited to the Government*. 



PHYSIOLOGICAL EFFECTS OP THE VACUUM APPARATUS. 

Db. Junot has read to the British Association a paper, showing^ 
the Physiological Effect of his Vacuum Apparatus, which has 
been extensively and successfully used in the treatment of disease. 
The principle is that of the air-pump, or of the cupping-glass. 
The instrument, which for the leg is a boot-shaped vessel, rendered 
air-tight, by a sleeve or cap of India-rubber, with a flexible tube 
connected with an exhauisiug syringe, has the effect of stimulating 
tlie vascular system to a high degree, and causing it to hold for a 
certain time a greatly increased quantity of blood. Experiments 
were made to show that this mode of treatment, although most 
powerful in its action, was entirely harmless on a healthy 
subject. 



CUBE FOE LOCK-JAW. 

M, Matteucci has described to the French Academy of Sciences, 
a case of Lock-jaw, in which the patient was subjected to the 
action of a voltaic column of 30 or 40 couples. Under the influ- 
ence of the electric currents the tetanic shocks diminished in 
intensity, and the patient could open and shut his mouth ; but the 
relief wiis only temporary, and the contractions returned in spite 
of the action of the current, which was then discontinued for a 
short time, and resumed with a pile of about 60 elements. Again 
an improvement became manifest, and these alternations of relief 
and relapse continued for several hours ; but the beneficial effects 
of the current gradually diminished, until they ceased altogether. 
M. Farini, who practised medicine at the time this experiment was 
made (1838), and who has since become celebrated as a statesman, 
told M. Matteucci that the disorder was occasioned by the exia- 
tence of extraneous bodies in the patient's leg. M. Matteucci 
concludes with remarking that.) bVucq c\ec\.T\c^\.^ ^t^uoea relief of 
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lock-jaw, which is ahnost the only result to be hoped for, the 
attention of practitioners should be called to it. — OalignanVs 
Messenger, 



BLABTINO BI ELKC3TEICITY. 

A C0BBE8P0NDENT of the United States Railroad and Mining 
Register, referring to the account of the new method of Blasting 
by Electricity, recently invented by a Frenchman, describes that 
arranged by the engineer corps of the Philadelphia and Beading 
Bailroad Company, and used during the widening of the tunnete 
at Phcenixville and Manayunk, in the year 1859. The battery 
consisted of about 25 copper cells, 1 ft. long, by 11 in. deep, by 
1 in. wide, open at top and bottom : these were set in a wooden 
frame, and separated from each other by common window-glass, 
which was also secured in the frame ; inside of each of these cells 
was a plate of zinc, just large enough to allow a slip of grooved 
wood to hold it away from the copper at the ends. Each zinc 
plate was connected to the copper cell next to the one in which it 
was placed, making thus a very large voltaic pile. From each, 
end of this battery an insulated wire ran to the holes to be fired, 
that from one exiaremity, of course, going from a copper, and the 
other from a zinc plate. The acid used was sulphuric, diluted 
in about thirty times its quantity of water. The frame was- 
nranged to raise and lower into a wooden trough or bath, which 
contained the diluted acid, by a windlass, so that the person who 
was engaged in connecting the main wire to those in the holes did 
his work without any risk of an explosion, the battery not being 
lowered into the acid until he was at a safe distance. For firing 
the holes two wires were taken and twisted together. At first it 
was thought necessary that both should be insulated, but it was 
soon found that if one of them was coated with gutta-percha it 
was sufficient. At the end inserted into the holes these wires 
were separated about a quarter of an inch, and connected by a 
very thin piece of platinum wire ; afterwards it was found that 
vi^l answered eveiy purpose, and was much less expensive. This 
tlah wire melted as the charge of electricity passed through it. 
At the commencement of the work this was inserted directly inta 
the blasting- powder, but two great disadvantages arose therefrx)m 
— first, the danger of the small wire becoming broken in tamping 
the whole ; and, second, the difficulty of igniting the coarse blast- 
ing-powder by the instantaneous spark of electricity ; to avoid 
both of which a small paper bag, large enough to hold about a 
gun-shot charge, was placed over the end and filled with riflQ- 
powder, the bottom being pasted, shut, and the top tied securely 
above the steel wire. Another difficulty then arose from the fact 
that, in handling the " cartridges," as they were called, the fine 
powder was frequently unavoidably shaken out of them. This the 
men who had charge of loading the holes soon diaco^^TQ^, veA 
before inserting one, would finger the l\tUe^^^«t\>^^\»^^»M*">^ 



160 TBAB-BOOE OF JPACTS. 

was full, and, as their hands were genenUly wet, injured the 
powder. To avoid this, gutta-percha was dissolved in ether, and 
the cartridge dipped into it ; as soon as taken out of the mixture 
the volatile liquid evaporated, leaving a very thin coating of gutta- 
percha over the paper. Thus perfected, the " cartridge " was in- 
serted into about the centre of the charge of blasting-powder in 
the hole, the opposite ends of the wires protruding ; tamping was 
put in exactly as if fuze were used instead of wires. Before firing, 
a number of holes were connected together, by taking the pro- 
truding end of one wire of the first hole and twisting it to the end of 
one of the second, the remaining one of the second to one of the 
third, and so on. One of the main wires from the battery was 
then connected with the end of the first wire of this ** batch," and 
the other to the end of the last ; the battery was then immersed in 
the bath containing the acid, and the discharge of the whole lot 
was instantaneous and simultaneous. As many as twenty h<te 
were frequently fired in one lot. The working of this arrange- 
ment was eminently successful. For three months an average of 
nearly 100 holes a day were fired at each tunnel without a single 
accident, so far as the blasting was concerned. This system is 
almost identical with the one invented in France. Many of the 
details, such as coating the bag with gutta-percha, &c., will be 
indicated by local circumstances to practical minds. 



SUBMABINE TELfiGBAFHT. 

I Captain Selwtn has read to the British Association a papor 
on "Submarine Telegraphy," in which he pointed out possible 
or probable causes of the failure and loss which have marked great 
enterprises of per-oceanic communication by means of electricity. 
Capt. Selwyn considers there is not the slightest doubt that gutta 
percha properly laid at the bottom of the sea, in whatever depth, 
is a peifect and reliable insulator of electricity. The compound 
of Mr. John Macintosh is, however, one half cheaper than either 
gutta percha or India-rubber, and nearly as much superior to 
either gum, whether in goodness of insulation, or lowness of in- 
ductive capacity. It has, too, the valuable property of being ab- 
solutely indestructible either in air or earth, as well as in water. 
The low price of this compound is due to the fact that it is mainly 
composed of parafiin ; the cheapness, insulating properties, slow- 
ness of inductive capacity, need only to be generally known to 
secure its adoption. 

The profits of a single Atlantic cable once laid, may be safely 

estimated at 600,000X per annum, even on a very low speed-of 

transmission ; and it is certain that the feat once accomplished, 

JUAiiy cables would be forthwith required to fulfil the demand 

for certain and rapid comm\in\ca.\.\oii'w\tVthe New World. With 

■T^ard to the route, Capt. S^Jlwyn. sXaXfi^ >^!ksA. t^c^T^t ^>s»5»2r««ic«a 

ofahoa,] water, 80 furlongs ba\£wa.y,\aA.. \:^ ^«>^. "^^ w£v.^.>!W| 

38 deg, 50 min. W., in the direct. ®ceaA, c«<i\^ 'wa.^N. \i^"w««w^ "^ 
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ooontry and the island of Bermnda, make it certain that means 
may be fbund of dividing any future cable into comparatively short 
aeotions ; and while Gapt. Selwyn repudiates the idea of ansrthing 
like precipices at the bottom of the ocean, except in recently dis- 
turbed volcanic regions, there can be no doubt that more careful 
oofnsideration of the currents and winds which sweep through and 
Ofw the ocean will enable us to predict the existence of shoals 
at points. As regards the outer protection, which is in these 
cables, as hitherto made, a very large proportion of the whole, 
nothing can well be worse than the exposure of unprotected iron- 
wive to the certain decay from rust, which causes an item in one 
Company's balance-sheet of 80002. a year for deterioration. I am 
of opinion that a species of vulcanized rubber-coating will be 
fbond the best and cheapest protecting material. With respect 
to the safe carrying and laying of the expensive and delicate 
telegraphic cable, a reel offers the most convenient and certain 
mode <^ handling a long wire or a long rope. But the enormous 
length here to be dealt with, the certainty that the weight must 
be ffiiough to task the carrying of the largest known ships,* led 
to the abandonment of the idea which did not fail, at first, to 
present itself— of putting the cable, when made, on a reel, which 
should be carried by a ship, and thence running it off into the 
ocean in the track of the carrying vessel. 

Gapt Selwyn's experience, under Sir E. Belcher, of deep-sea 
soundings, led to the observation that a very rapid and easy 
method of letting a deep-sea Udc run itself off, is to be found by 
le^ng the reel itself afloat on the water ; and many other smau 
experiences of the behaviour of cylindrical floating bodies, either 
wnen towed pr revolving, came in to assist the Captain in arriv- 
ing at the decision which he has adopted, as best calculated to 
ensore success. This consists in the employment of one or more 
cylindrical drums, built of sheet-iron or wood, exactly as strongly 
put together as these materials now are in ships, with no more 
liability to leakage, but with the remarkable difference that here 
yoa have a ship or floating structure which' is all hermetically 
sealed against the influx of water from any other cause. On 
these drums or floating cylinders, the whole cable to be laid is 
ooilsd ; and owing to the great capacity or cubical contents of any 
cylindrical body, as much cable can be well and safely carried 
in this way for 50002. as would cost, if in a ship, 30,0002., or 
six times as much, without the safety. 

Upwards of 10,000 miles of telegraph cables have been made 
and laid, and of this not one single cable, that has any title to the 
name of deep-sea, exists which has not been repaired ; while most 
of those, which come under this denomination, have deased to 
exist as means of communication. The majority of cables, wklck 
are tUked of and written about as successeB of em\nen\i <^Qtv\!C^^Q)T^, 
sure tiOter mwsive iron, which structures \t Yiaa im^BsK^'a V^ 
bntik, or they have been broken and raised iox Te^«aT^ ', ^^^^ '^ 
»i9 vndergoing a certain, and far from slow, "pxoc^^s^ oi ^^«V3i 

L 
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which need never have been allowed, had the conditions of dura- 
bility been apprehended and fulfilled as they might have been. 
But we ought not from these facts to argue that deep-sea cables 
are necessarily fEulnres, or that any difficiUty exists in making and 
laying them, which cannot be met, or will not be overcome, when 
pnblic competition takes the sting from the " moral causes '* of 
lailnre, which have so often been treated of as worse than the 
phyrical difficulties. 

We may here add that the entire length of the Atlantic tde- 
graph will be 2300 miles. There are seven copper wires to form 
the conductor, so that there are 16,000 miles of copper wire. 
Eveiy portion of this wire is subjected to electrical tests to ascertain 
its quality for conduction before it is allowed to be worked up. 
The next stage is to coat these with eight successive coats of the 
insulating material, equal to an aggregate length of 18,400 miles. 
This core is next covered with jute wound round it from ten 
stcands, making 23,000 miles of jute yam. Theh comes the outer 
ccating formed of the ten covered iron wires. The iron ?rxre 
itself is 23,000 miles in length, and each wire is covered sepa- 
rately with five strands of tarred hemp, 135,000 miles of the latter 
beinff required, making together an aggregate length of nuitezial 
employed of 215^000 miles. 



INDIA-BUBBSB-COVERED CABLES. 

3IESSRS. Wells & Hall have delivered some few miles of 
India-rubber-covered Wire for Government telegraphs, a few parti- 
culars of which we append ; because this length of core evinces a 
proficiency of workmanship of a very satisfactory and reassuring 
character, and augurs well for the future of submarine telegraphy, 
if the same care is exercised and perfection attained in the mann- 
fSujture of the outward part of the cable, as is now attainable in 
what is technically termed the core. 

The wire in question consists of a No. 18 ^diam. *043) tinned 
copper, insulated to a total diam. of *25 in. Weight of copper per 
mSe, 30 lb. ; weight of insulator per mile, 60 lb. The resistance 
of the insulating medium for one mile, tested in water at a tem- 
perature of 60 deg. Fahr., is 4,750,000 Siemens' units, and the 
renstance of the conductor 54 Siemens' units. No tar is to be 
•applied to the core, because of its well-known deteriorating efifocta 
when brought into contact with the rubber. The durability of 
*this material is satisfactorily established if engineers will avoid the 
use of tar, and be more cautious that the protecting sheath shall 
not belie its character by introducing an element or elemoits o£ 
'destruction. It will be obvious from this that the insulation tests^ 
both static and dynamic, are of a very high character in comparison 
'with results obtained on other materials. 

A submarine cable has also been manufactured by Meors. 
'SiemeDB and Halske, at their cable-works, Woolwich, for the 
JFrencb Grovemment. Tbia cabld ia for the purpose of ooimeet- 
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ing Carthageiia, in Spain, with Oran, in Algeria* and is 115 
nautical miles long. The conductor consists of a strand of three 
annealed copper wires of the best conductivity, each '038 of an 
inch in diameter, and weighing together 72 lb. per nautical 
mile. The resistance of the strand is measured by 18*5 Siemens' 
mercury units, at a temperature of 20 deg. G. The insulating 
covering consists of three alternate coatings of Gbatterton's com- 
poond and the best gutta-percha, bringing the diameter of the 
=oore to *26 of an inch. The weight of the insulating material is 
144 lb. per nautical mile. The resistance of the insulating medium 
varies from 125 to 175 millions of Siemens' units at a temperature 
of 24 deg. C. without pressure, and from 300 to 400 millions 
under a pressure equal to 1400 fathoms of water. The outer 
<X)vering is composed of two layers of the best hemp strings, 
dipped in a solution of sulphate of -copper, and weighs 200 lb. 
per knot. It has been laid on under tension, and is encased in a 
^ezible copper sheathing formed of four strips of phosphuretted 
best copper overlapping each other. The complete cable weighs 
7i cwt. per knot, and its breaking Weight is 26 cwt. Its speofip 
wdgfat 1*9, and its diameter *046 of an inch ; and its length is 187 
knots, as shipped on board the French Government vessel on the 
15th of December, and, when tested there, gave the following results : 
— ^Resistance of conductor, 18*2 Siemens units per knot ; of insu- 
lating medium, 1300 units per knot at a temperatm*e of 13 deg. G. 
— Meehcmic^ Magaeme, 



CHEAP TELEOBAPHT. 

In the Mechanics* Magazine is described an Electro-Magnetic 
Induction Machine, in which from three to six cells of a common 
Baniell's battery do what it takes all their long ranges of boxes of 
cdlSyltier above tier, to do. This is accomplished by an induction 
machine — not a Bhumkorf, not a monster coil like Whitehouse's, 
hut a series of coils acting rhythmically together, giving a 
constant stream of large quantity and sufficient intensity, and 
whioh will not spark unless the wires from both poles be first 
Inought in contact. The objects which the inventor of this machine 
proposed to himself are these : — 1st, By means of magnetic in- 
dnetion to obtain from a few voltaic pairs a continuous strefbm of 
cleotricity in one direction, of any required tension. 2nd. The 
induced stream of electricity to be as manageable as that from the 
email exciting battery ; and 3rd. The machine to be entirely self- 
acting. These objects are accomplished as follows : — 1st. By asso- 
ciating two or more induction coils in such a manner that, when 
■ the magnetism in one coil or set of coils ceases, it shall be excited 
in the other, the resulting induced alternate currents in each coil 
cr set of coils being caus^ to flow in one and the same direction. 
jind. These currents are brought under control by means of a four- 
|K«t reversing commutator, whose diagonal ports are connected^ 
CO that by a simple osclUatiou its contacla «r« xo^cara^ V^\i\^*lQ't^ 
l2 



164 YEAB-BOOK OF FA.CT8. . 

the reversal of tlie ciirreDts in each coil or set of coils. 3rd. The 
small exciting battery used with the machine not only excites the 
electro-magnets in the coil, but at the same time drives a rotatory 
break and oscillating commutator. The machine thus makes and 
breaks its own battery currents at the proper times, and also re* 
verses its induced currents, and is thus peifectly self-acting. 

By the aid of this machine a few cells of a battery become as 
powerful, either for telegraphic or for other purposes, as many 
cells in series^ and the machine thus effects a most important 
saving both in first outlay and in subsequent cost of working, 
while it moreover requires less care and attention, and is at the 
same time much more certain in its action, than the ordinary bat- 
teries. The first machine of the kind made, though not large, is, 
however, much larger than will be required for ordinary tele^ 
graphic purposes. Where a battery of three or four dozen cells 
is at present used, a machine of this kind with one or two cells 
only will be sufficient to do all the work, so that single cells, by 
the aid of this machine, will be as serviceable as dozens are a» 
now used. This ingenious invention — whatever may be thought 
of the Bonelli system in that respect — certainly constitutes a step 
forward in the direction of cheap telegraphy. 

There is now in Liverpool, and in operation at the Electric 
Telegraph Company's Offices in Castle-street, an instrument 
-which, m>m its ingenuity of construction and perfection of results^ 
deserves most careful attention. The object is to transmit aat(H 
graph messages in the exact form in which they are written ; and 
the most complicated figures, designs, sketches, or indeed any- 
thing that can be drawn by an ordinary pen, are transmitted as 
readily as the simplest dot or stroke. The instrument may be 
described as consisting chiefly of an iron frame, resembling the 
letter A, within which a heavy pendulum vibrates. About half 
way up one side of the frame an axle is placed transversely, and 
connected by an arm below and a rod to the pendulum, so that 
every vibration of the pendulum rocks this axle to and fro for 
about one- third of a circle. On the upper side of the axle, and 
at each end of it an arm is affixed, carrying a bent pointer or 
tracer, which runs over and in contact with a brass plate, curved 
to suit the radius of the arm. The message or sketch to be trans* 
mitted having been written upon foil paper with an ordinary pen, 
it is placed upon one of these tables, a piece of prepared paper 
being similarly placed upon the distant instrument intended to 
receive the message, the pendulum is set in motion, and the pointer 
makes a traverse across the plate of foil upon which the message 
is written. At all the points of contact with the metal a current 
of electricity continues to pass through the instrument ; but wher& 
the ink intervenes the current is broken, and a corresponding in- 
terruption takes place' on the distant machine by means of a rack 
pinion and screw, all worked by the pendulum. The pointer tra- 
veraea over the whole plate in twenty minutes, and in that time 
would transmit as many words aa co\M be written upon half a 
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■sheet of letter paper. The smaller the writing, therefore, the 
better. 

At the return stroke of the pendulam the pointer on the second 
table comes into operation : thus two messages are transmitted at 
the same time by alternate vibrations, and at the turn of each 
stroke the pendulum bob comes in contact with a magnet, which 
maintains its motion, and communicates a similar one to the dis- 
tant pendulum, thus correcting the isochronism and ensuriug coin- 
cidence in the figure transmitted. 

The principle of transmitting written messages is not new ; but 
former inventors used a barrel driven by clockwork as the table 
for the paper ; and although perfect results similar to these could 
be obtained, the liability to error in the rate of two clocks, and the 
difficulty of getting an apparatus sufficiently delicate to repeat 
currents rapidly, has prevented their economical use. 

The most beautiful parts of this instrument are the relay coils 
and the automatic connexions, which overcome these great diffi- 
culties so well, that the pointer may pass over a dozen or twenty 
words in a second, and the breaking and closing of the circuit 
will be complete for every letter. The influence of such improve- 
ments as these upon the commercial world is great, and may be 
judged from the fact that, in the London office of the Electric 
Telegraph C!ompany alone, there are a dozen machines and opera- 
tors for Liverpool work only.— Railway News, 

There are now two systems of communicating telegrams on 
London lines in almost general use. The first is by the aid of a 
aUigle needle, the Morse alphabet being in almost universal use. 
!nu8 enables a clerk, independent of his nationality or knowledge 
of language, to read off the letters from his instruments, so that 
an English clerk in London might send an English message to 
Russia, which would be read off by a Russian, and written in 
Snglish. Li like manner, an English girl would be able to read 
off a message sent in the Russian language, with the same ease 
that she could one in English. Thus there is a universal language 
in teleg^phing as there is in music. The other method of com- 
municating is by printing, the various letters being indicated by a 
-series of dots and dashes. From the time of first commencing to 
study the instrument until proficiency is attained in reading and 
iooSng, two months usually elapse — shorter or longer, according 
to the talent of the clerk. A clerk is generally able to send a 
message before she can read one ; it is also found much more easy 
to read the messages sent by one clerk than those by another. At 
the present time there are about 250 miles of wire, set up on the 
house-tops and underground, for the use of the London and twelve- 
milee-round telegraph ; by the aid of these and the 83 stations 
now open, it would be possible to send about 1000 messages per 
hour-T-a quantity sufficient to render the district telegraph a very 
faying investment. At present, however, the average number per 
day, throughout the year, does not exceed 1000, ao Wa^. cstX^ ^\a- 
tenth of the work that might be done ia actosJ^^ ^uoooui'^^i^^^ 
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BEGENT PBOGBESB OF CHEMICAL BESEABCH. 

The President of the Chen\ical Section of the British Associatiozkr 
(Mr. Odlingy commenced his opening address by remarking thaJt, 
*' After the great diversity, or rather antagonism, of opinion which 
has existed for the last dozen years or so, he was almost boond to 
take a somewhat prominent notice of one substantial agreement 
which now prevails among English chemists as to the combining^ 
proportions of the elementary bodies, and the molecular weights 
of their most important compounds. The present unanimity of 
opinion on this fundamental subject among those who have given 
it their attention is greater than has ever been the case since 
Dalton published his new system of Chemical Philosophy, more 
than h^ a century ago. As yet, indeed, the unanimity of prac- 
tice falls considerably short of the unanimity of belief, but even in 
this direction great progress is being made, to which the publica- 
tion of Miller's Elements of Chemistry, Watts's Dictionary of Che^ 
mistry, and Hoffinan's Jwy Report on the Cfi,emicdl Products vn the 
CfrecU Exhibition, will doubtless give a yet stronger impetus. As 
was well observed by Dr. Miller at a previous meeting of this 
Association, ' Chemistry is not merely a science, it is also an art 
which has introduced its nomenclature and its notation into oiat 
manufactories, and in some measure even into our daily life; 
hence the great difficulty of effecting a speedy change in chemical 
usages alike so time-honoured and intimately ramified.' " 

Mr. Odling then made certain remarks upon the history of this 
chemical reformation, of which we can only quote the portion 
dating from 1842, when Gerhardt announced his views upon the 
molecular constitution of water, previous to which there does not 
seem to have been any marked difference of opinion among che« 
mists as to the combining proportions of the principal elements. 
With respect to the new system of atomic weights, Mr. Odling 
said :— 

<* Prior to the time of G^erhardt, the selection of Molecular Weights for dif- 
ferent bodies, elementary and compound, had been almost a matter of hasard. 
Belying eonjointly upon physical and chemical phenomena, he first establidied 
demiite principles oi selection, b^ pointing out the considerations upon wldoh 
the determination of atomic weights must logically depend. Belying upon, 
these principles, he established his classification of the non-metallic dements 
into monhydrides, represented by chlorine; dihydrides, represented bj 
ci^gen; terhydrides, represented by nitrogen, &o. ; and relying upon tihie 
same principles, but with a greatly increased knowledge of phenomena, later 
dbemiBta have given to his method a development ana unity, more espedally 
. aaregurda the metallic elements, which have secured for the new qratrai the- 
impregnable and acknowledged portion wVnch. '\\> «^> -^Towsok Ofceuniea. The 
oomparatire nnaoimity whioii pre'vaiied\>eSoTe \Xift\asnft ol Qt«t\».A^ ^^wa ^Qoft 
tuuuthnitjr of submission to authority, ^u\.t\vo gt««i\»x xjaasossflJc^ ^\m2ii^5s« 
prevBils ia the nnanimitv of coimctiou cotttecroiwA. ^^tv «b. YDL\«ro«dQ»te|f 
penod ofaoUtary inaurrection by genex«l diaW^w^^* w^^^»^^»o«''«»^^ 
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Bearing in mind how mnoh the orlgm of the new Bjstem by Oerhardt, and 
its completion by his colleagues and disciples, are to a correct appreoiatioa 
of the harmony subsisting between chemical and physical relations, we eamot 
but give a heajrty welcome to any large exposition of mixed chemico-phyrioal 

ghenomena, and whether or not we agree with all his conclusions, tbiare oaa. 
e but one opinion as to the obHgation chemists are under to Professor "Kojff, 
of Giessen, for the great addition he has recently made to our knowledge, wad 
means of obtaining a further knowledge of what has hitherto been but a Twy 
limited subject, namely, sj^eciiic heat. The agreement of chemists as to tlh» 
elemental atomic weights is tantamount to an agreement among thran as to 
the zelative quantities of the different kinds of matters which shall be repve* 
flented by the different elemental symbols, and this brings me to the sulQaot 
of Chemical Notation. At one time many chemists even of considerable enuK 
aenoe believed and taught that G^erhardf s reformation had reference auoBljr 
to notation, and not to the association and interpretation of phenomena, aao. 
it became rather a fiuhion among them to declaim against the puerilitiet of 
notational questions. That the idea is of fiur greater importance than tbe 
mode of eipressin^ it is an obvious truism: but, nevertheless, the mode ef 
expression has an importance of its own as facilitating the spread of the idei^ 
ana more especiaUy its development and procreation. It has been well aakeil* 
m what position would the science of arithmetic have been but for the subatU 
tntion ox Arabic for Soman numerals — the notation in which value is expressed 
hy the change in position for that in which it is expressed mainly by the ref*> 
tnioii of a few simple signs ? 

" It 18 unfortunately too true that Chemical Notation is at present in aaj^ 
tiling bat a satisfactory state. The much-used sign of addition is, I ooneeive» 
about the last one woulcl deliberately select to represent the fine idea of eke» 
mical combination, which seems allied rather, I should say, to an interpene* 
tntion than to a coarse opposition of atoms. The placing of s^bols in con- 
tifidty. or simply introducmg a point between them, as indicative of a sort of 
multiplication or involution of the one atom into the other, is, I think, for 
preferable ; but here, as pointed out by Sir John Herschel, we violate the 
ordinary ugebralc understanding, which assi^^ very difi'erent numenaaL 
value to the expressions x y and x -i- y respectively. I know, indeed, that 
one among us has been engM^ed lor some years past in conceiving and woric- 
ing out a new and strictly phuosophical system ot Chemical Notation by meaas 
ofactual formulffi, instead of mere symbols : and I am sure that I only exi»ais 
the general wish of the Section when I ask Sir Bepjamin Brodie not to post- 
pone the publication of his views for a longer time than is absolutely neces- 
sary for their sufficient elaboration. In any case, however, the symboKo 
notation at present employed, with more or less modification of detail, mait 
continue to have its pecuhar uses as an instrument of interpretation, and it 
becomes therefore of importance to us to render it more precise in meanin|^ 
and ocmsistent in its application. Many of its incongrmties belong to the 
very lowest order of convention ; such, for example, as the custom of distfai- 
gmshing between the representation of so-called mineral and organic eo»> 
pounds,^ one particular sequence of symbols being habitually employed in ra- 
preeenung the compounds of carbon, and an entirely difi'erent sequence of 
mnbols in representing the more or less analogous compounds of all other 
wements. 

** Now that Orsanio and Mineral Chemistry are properly regarded as forming 
onacontinuous whole, a conclusion to which Colbe^s researches on sulphuretted 
(ttganic bodies have largely contributed, it is high time that such relics of the 
aiurient superstition, HmX organic and mineral cnemistry were essentially dif- 
foent from one another, i^ould be done away with. Although during the 
past year, the direct advance of that crucial organic chemistry, the syntnetda 
of natural organic bodies, has not been striking, yet, on the other hand, its 
indirect advance has, I submit, been very considerable. Several of the arti- 
floiaQj produced organic compounds, at mrst thought to be identical with those 
of natural origin, haveproved to be, as is weUlaLON«n,iiot\i<sa\\<»2L>\>r^ ^«^ 
iflomerio tbareifi^li. Mence^reculer pour mietuc tauter OojecfiAXR^^A^^'^^inMBL. 
ttepping back a littie to examine more intimateVy XVi^b ooTts^xvxf^Nlv^'ti- X^'^^i^ ^ 
n^ral organio bodies and of their artificial Vaometa. T\i» «^VJBft>aa y*«^ 
^Tiaff been 'allowed of putting the works toget\ieE *txi «2kis3LWk\. ws? owbs»*>- 
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way ; it is yet Deeessaiy, in order to construct some particular bidogieal pro- 
duct, to first learn the way in which its constituent Inicks have been nBtun% 
put together. We aocormngly find the study of Isomerism, or what comes to 
the same thing, the study of the intimate construction of bodies, is BaaxaSaae 
an imiK>rtanoe never berore accorded to it. Isomerism is, in fact, the ehenof 
cal problem of the day ; and concurrently with its rapidly advancing solutioBL 
thiron^h the varied endeavours of many toorkers, will be the advance m rational 
organic ^nthesis. It is curious to note the oscillations of opinion in refer- 
ence to this subject. Twenty years ago, the molecular constitution of bo^^s 
was perceived by a snecial instinct, simultaneously with, or even iMri(»r to, 
the establishment of their molecular weights. Then osme an interval of 
scepticism, when the intimate constitution of bodies was maintained to be not 
only unknown, but unknowable. Now, we have a period of temperate re- 
action not recognising the desired knowledge as imallowable, but onfy aa 
difficult of allowment. And in this, as in many other instances, we find evi- 
dence of the healthier state of mind in which now more perhaps than ever 
the first principles of chemical philosophy are explored. Speculation, indeed, 
is not less rife, and scarcely less esteemed than formerly; but it is now 
seldom or never mistaken for ascertained truth. Scepticism, indeed, stffl. 
prevails ; not, however, the barren scepticism of contentment, but the lertala 
scepticism wluch aspires to the greater and greater certainty of knowledge. 
Chemical science is advancing, I believe, not only more rapidly, but upon a 
surer basis than heretofore ; and while, with every advance, the praqpNBoi 
widens before our eyes, so that we become almost alarmed at contemplamig 
what those who come after us wiU have to learn, we console ourselves wi& 
the determination that their labour of unlearning ^all be ss litde as possible 
— £Eur less, we hope, than what we, in our tune, hiftve had to ezperienoe.'* 



GUN-COTTON APPLIED TO WAKLIKB PUBPOSBS. 

TEm General Committee of the British Association have resigned 
their duties to a Commission appointed by Grovemment^ with 
General Sabine as president ; representing thus — the army, the 
navy, military and civil engineering, as well as chemical and 
physical science ; and comprising three of the members of the 
Association Committee. The Government Committee is already 
engaged in a systematic course of experiments relating to the 
manufacture and keeping qualities of Gun-Cotton, and its use in 
artillery, small arms, and engineering. The Association Com- 
mittee, therefore, consider that their work is accomplished, since 
the application of gun-cotton to military purposes is now in a fSur 
way of being investigated with greater facilities and. means than 
could have been at &eir disposal. 



GUN-COTTON EXPLOSION. 

During an inquest on the body of a person whose death had 
been caused by the explosion at Messrs. Prentice's gun-cottm 
factory, at Stowmarket, after several of the workpeople had been 
re-examined, Mr. Manning Prentice stated that he had visited 
various scientific gentlemen in London to endeavour to ascertain 
the cause of the explosion. Professor Tyndall, to whom the knife 
used in cutting the cotton, with its notches, was shown, at onoe 
expressed his opinion that it arose from this knife coming in caor 
tact with the copper wire employed in the cotton which is cat. 
Mr. Prentice also read a series oi new TQ^QAai\io\!i& for 'the fiMtory, 
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fMropaied with the concurrence of Mr. Abel, the chemist to the 
War Department. Dr. William Allen Miller, Professor of Che- 
mistry at King's College, London, the first scientific witness ex- 
amined, said : " Dr. Frankland and myself came down from London 
OD Safenrday, and visited the Gnn-Cotton Factory, where we saw 
the whole operation of the manufacture of the cotton. We then 
prooeeded to make experiments on the ignition of gun-cotton by 
mechanicid means, particularly with the cutting machine. We 
made a great number of experiments, our object being to satisfy 
ourselves upon the conditions which were likely to arise, and to 
ascertain the cause of the explosion. We took pieces of copper 
wire and placed them so that they should be cut through, and en- 
deavoured to ignite it in that way. The copper was placed in 
various ways, sometimes spirally and sometimes in the rope, aud 
we also tried to shave a piece off. We made 40 or 50 cuts through 
the rope and the copper in various ways, but did not succeed in 
firing the cotton in this mauDer. We put some small pieces of flint 
into the rope, and cut it three or four times without any explosion, 
but on the fourth or fifth cut the cotton exploded. I think there 
can be very little doubt that the explosion was caused by the 
action of the knife either upou copper or grit. I am not certain 
which, but I think most probably copper." The evidence of the 
scientific men was that the explosion was produced by the knife 
coming in contact with the copper wire or with a piece of grit ; 
but they all inclined to the opinion that it was with the wire and 
not with the grit. 



NEW BXPEBIMENTS WITH GUN-COTTON. 

' This substance has again been the subject of interesting experi« 
ments, which we find described in a paper addressed to the French 
Academy of Sciences by M. de Luca. Gun-cotton is decomposed 
very slowly in the dark, somewhat faster in diffused light, very 
rapidly when exposed to the sun, and still more so when exposed 
to a heat of about 50 deg. Centigrade. This spontaneous decom- 
position passes through four different stages. At first, it contracts 
slowly without losing its primitive form and texture, so that its 
volume becomes ten times less than its original one. A few days 
later it becomes soft, and is transformed into a sort of gummy 
matter which adheres strongly to the fingers, and has no longer 
any appearance of texture or organization whatever, even when 
viewed through the microscope. When this mass has become 
quite homogeneous, its volume is again reduced by one-half. The 
third stage, which occurs some considerable time after, instead of 
producing any further contraction, causes an expansion, so that 
the substance, reduced as it is to one-nineteenth of its original 
vcdume, swells up to the full extent of the latter. In this state 
it is still gimimy, but the mass is porous, and full of cavities like 
a sponge. During these three stages there is a constant evolution, 
of nitrons vapoon;, which become much moTQ 9X>>m<dkaai\.^\iTv\i^^S^^ 
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third stage. ThiB evolution of gas gradually diminishes during the- 
fourth stage ; the substance slowly loses its gummy quality and 
yellowish colour, and becomes so friable as to admit of being 
crushed into powder between one's fingers ; it then becomes as 
white as sugar. It takes at least five months to see all these 
stages passed through. The sugary substance is very acid, nearly 
entirely soluble in water, and is composed of glucose, gummy sab* 
stances, oxalic acid, a little formic acid, and another which M. d» 
Luca thinks is new, and with which for the present he has ob« 
tained salts of lead and silver. The glucose contained in this last 
transformation of gun-cotton has the taste and even the flavour of 
honey ; it quickly reduces the tartrate of copper and potash, and 
ferments in contact with yeast, producing carbonic acid and 
alcohol. It appears from M. de Luca's experiments that gun 
cotton will keep indefinitely in vacuo. — Galignani^s Messenger, 



THE THEBMAL WATERS OF BATH. 

Dr. Daubent, in a paper communicated by hiM to the British 
AssociatioD, after briefly alluding to the mineral constitution of 
the Bath Waters, as affording no adequate explanation of the 
medicinal virtues ascribed to them, proceeded to one point <£ 
scientific interest connected with their appearance, namdy : the 
large volume of gas which they have gone on continually disen* 
gaging, apparently from time immemorial. The nature and amount 
of this was made the subject of the author^s examination in the 
year 1832, during an entire month ; and the result arrived at was 
that the gas consisted mainly of nitrogen, which is present, indeed, 
in most thermal waters, but in none so copiously as at Bath, 
Judging from the circumstance that the majority of these spring 
are associated with volcanoes, and likewise that the same gas is 
freely evolved from the latter, both in an active and in a dormant 
condition, we may fairly infer that the evolution of nitrogen is in 
some way or other connected with the same widely-spread and 
deep-seated cause. And if this, really be the case, the phenomenon 
in question acquires an additional interest, as affording a possible 
clue to the true nature of the processes which give rise to vol- 
canoes as well as to thermal springs. Now, tins evolution of 
nitrogen seems best to admit of explanation by supposing a pro- 
cess of combustion to be going on in the interior of the ^lobe, by 
which oxygen may be abstracted from the common air whira 
penetrates to these depths, whilst the residuary nitrogen is evolved. 
What may be the nature of the bodies by which this process of 
combustion is maintained must of course, from the depth at which 
the latter is carried on, be shrouded in mystery ; but it is at least 
certain that, whilst they cannot belong to the category of those 
which Bvpply the fuel for tYie ordiuarj -^xwieaiaea of combustion of 
which we are eye-witnesses, ttiex© la ^i0^i^i\xi^\sk.V}tA t^\!qx^x&^^ 
products resulting from volcanic aiC^oxi *mcoTi«a\«»^.H»\>(5a.^^\^ 
^b&t metals possessing a strong affinity iox o:R.i^«ii^\w.\.Tift\.T^ss»ft2i 
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oomlHned "with it, might, if they existed in the interior of the earth, 
be instramental in producing the supposed combustion. And if 
we indulge in speculation, we might maintain with some show of 
probability that the bases of the earths and alkalies which consti* 
tote the present crust of the globe, would have existed originally 
tkneombined with oxygen, and therefore they must at one time 
have been subjected to that very process of oxidation and corn- 
bastion which we imagine to be at the present time continued. 
Hie anthor therefore suggested that volcanic action may be owing 
to certain chemical re-actions proceeding in the interior of the 
earth, between the constituents of air and water on the one hand,. 
«Dd the metallic bases of the earths and alkalies on the other. 
After developing this theory, the paper concluded with pointing 
oat a practical use to which the waste waters of the thermal springs- 
of Bath might be applied ; suggesting that if, instead of being 
discharged at once into the river, they were first conveyed through 
underground pipes a few feet beneath the surface, within a given 
area, the warmth imparted to the soil would prove highly favour- 
able to the culture of tender exotics ; and, moreover, if the ground 
were further protected from the cold by a glass roof, a winter 
garden might be obtained with scarcely any expense beyond that 
of the original outlay. 

Mr. Vernon Harcourt has read to the British Association th& 
following paper, which had been prepared by Professor Boscoe, 
I'.B.S., of Manchester: — 

** At the request of Sir Charles Lyell, I undertook the examina- 
tion of the residue obtained by the evaporation of the Bath Waters 
(King^s Bath spring) by spectrum analysis. About four ounces^ 
of the deposit from the basin in the pump-room was kindly for- 
ivsrded to me by Dr. Falconer. Thia was first examineid for 
strontium, barium, lithium, rubidium, and caesium, by first boiling 
it ont with water acidulated with hydrochloric acid ; this separated 
iiie sulphate of calcium, of which the deposit mainly consists, to- 
ge&er with most of the sulphates of strontium and barium which 
night be present. The residue was fused with carbonate of sodium, 
iuia the carbonates examined for barium and strontium, according 
to the method described by Bunsen. No trace of barium was 
found, but strontium was present in quantities sufficientiy large 
to enable it to be easily detected. The portion of the deposit 
soluble in dilute bydrocUoric acid was freed from alkaline earths 
by several precipitations with carbonate and oxalate of ammonia^ 
and in this precipitate strontia was again detected. The magne- 
sum was next separated by ignition of the mixed chlorides with 
oadde of mercury ; and on examining the portions of the residue 
soluble in water, the red lithium line was plainly visible. The 
alkalies were precipitated as platinum double. salts, but after l<^x\.^ 
mtibmg no other lines than those of potaaBYvnn coxA^X^^ ^<&\»^\fi^ 
Itspp^red, however, possible that the greateTpoxVKaxio'lXNi^'avcst^ 
H>h2ble alkaline saJta might not be spontaxLeovxaVj ^e^«*»^ ^^coo^ 
ke water; I therefore requested Dr. If aJLcouet \» ^Xaica. ^o-c^fe 
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residue from the evaporation of the whole water ; bat on examining, 
according to the above method, the salts thus derived from 20 
gallons of water, I was still unable to detect the smallest traces of 
either rubidium or caesium. In the course of both analyses I de- 
tected the presence of copper in the deposit by the usual tests. I 
have to thank Mr. Charles Moore for his kindness in forwarding a 
number of samples of various deposits from the Bath springs, 
some of which I have examined, but without discovering any 
other substance whose presence was previously unknown in the 
Bath waters." 

Mr. Biggs said he was rather surprised that Professor Kosooe 
had omitted to mention the presence of all traces of manganese. 
He thought there was no doubt .that it did exist. Dr. Paul also 
referred to the sources of nitrogen in the water. 



MINERAL WATERS OF CENTRAL FRANCE. 

M. Lecoq has communicated to the French Academy of Sciences 
his observations on the Mineral Waters existing in the centre of 
France, which never was covered by the sea, and presents the cha- 
racteristics of a strong volcanic action. The number of mineral 
springs discovered by him amounts to 512, a number which he 
considers to be still incomplete. The majority of these springs are 
grouped together ; large lines of fracture along the surface, chiefly 
lying north and south, mark series of mineral waters. Two ol 
these lines follow the primitive steep declivities of the Limagoei 
and another skirts the sinuosities of the Allier. Most of the 
springs arc rich in bicarbonate of lime and bicarbonate of soda. 



mineral waters AND THEIR PROPERTIES 

Have been recently investigated by M. Scoutetten, who has for- 
warded an account of his views to the French Academy of Sciences. 
This will be found in No. 13 of vol. lix. of the Comptes Rendui, 
He refers to chemical researches on the subject, but considers them 
insufficient to explain the phenomena of their action on the animal 
system. After giving details respecting the character and action 
of sea-water and other waters, he gives the following resum^ of his 
opinions : — ** 1. Mineral waters determine all the phenomena of 
excitation due to electricity developed by contact with the body ; 
2. They determine a medicinal action, which varies according to 
iihe nature of the mineralising elements ; and 3. They occasion a 
topical action, provoking divers eruptions on the skin." M. 
Scoutetten is very sanguine when he says — " Now that the myt- 
tery of mineral waters is revealed, medical applications of them 
may be made with the exactness and discernment indicated by 
science," — — — 



Thb use of Oxygen Gas was nevex moxe Y^N^coX.'Csiasi^-^tft- 
at In the exhibition oi t\i© pa^.^^^^ ^^^^ o1^«am,^^Y2t 



CHEMICAL SCIENCE. 17S 

and Dircks, it is an indispensable adjunct ; and it has become a 
substitute, in almost all cases, for the coloured fires so long used 
for the production of supernatural effects at our theatres. Again, 
the oxy<hydrogen light, which depends for its extreme brilliancy 
upon oxygen, is extensively employed in the illustration of scieo- 
tifio lectures, and for the purposes of popular amusement. The 
coloured lights, it need not be said, are produced by the transmis- 
sion of the rays of oxygen in combustion through heated lime and 
stained glass, and were first used by Professor Ansell, at the 
Panopticon, some years since. By the introduction of these and 
similar scientific improvements, oxygen has become almost a neces* 
aty ; although its expansive and explosive properties make it aa 
dangerous to deal with as high pressure steam or gunpowder, that 
is, in the hands of the tyro in chemistry. 

In the elimination of oxygen, it is of the greatest importance 
that the closest attention should be paid to the evolvement of the 
gas ; and, when ebullition ceases, that the heat which causes it 
should also cease to play upon the retort. These points were neg- 
lected entirely by a photographer at Manchester : hence the super- 
heating and consequent expansion of the gas to the bursting 
■train, by which a retort placed on the fire in a kitchen, forming 
an improvised laboratory, exploded, and the photographer and his 
ohild were killed ; and at Leeds, not long before this accident, two 
young women, who had been left by a psevdo chemist to watch a 
nmilar process, were killed on the spot by a like catastrophe. The 
oxygen most extensively used for the purposes named is eliminated 
frcrni mixtures of chlorate of potassa and manganese, and all 
chemists are aware that the operation goes on with great rapidity. 
They accordingly provide apparatuses of sufficient strength to re- 
sist sudden pressure, and they are especially careful in apportioning 
the materials correctly. If too much manganese be employed, 
rapid fusion ensues ; and the fused mass, driven by the evolving 
gas, quickly chokes the conducting tube, shuts up the safety-valve, 
as it were, and an explosion necessarily follows, as it would in a 
steam boiler under parallel circumstances. The proper proportions 
in which chlorate of potassa and manganese should be mixed are, 
a quarter of a pound of the former to a quarter of an ounce of the 
latter. The manganese really undergoes scarcely any chemical 
<^iange, but acts principally by catalysis. This combination, if • 
heated slowly over a gas flame, which, from the power we have 
of r^ulating its volume, is by far the best medium for effecting 
elimination, evolves oxygen gas, at first slowly, but soon with 
mnch rapidity ; finally, the mass ignites, or rather glows into a red 
heat, and the oxygen is then given off with violence. These facts 
assuredly lead to the conclusion that under no circumstances 
should an ordinary fire be used for the elimination, or manufacture^ 
as it is sometimes absurdly termed, of oxygeiv. ^^aa, ixonsi 0[^<^sc«Xfo 
o£ potassa and msmg&neBe, It is safer to \i&e ^qa^ n^^^^^'Cga^ 
those of any other material, because, if an exi^\oa\OTi \]L\AOT\.N)MiX^ 
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.happens in spite of all precautions, the dami^e done to life and 
<iimb will then inevitably be comparatively small. 

For eliminating oxygen on a small scale, a Florence oil^flask 
will answer as a retort exceedingly well ; but, for extensive opera- 
tions, an iron bottle, and the employment of black oxide of man- 
ganese as a catalysis, will be found advantageous and safe. — 
Abridge from the Mechanics* Magazine, 



OXTQENATION. 

At a lecture delivered to the shampooers and attendants at the 
Hammam, Jermyn-street, by Br. Leared, Physician to the Hosi^tal 
for Consumption, a novel mode of producing Oxygen Gras in a 
perfectly safe, cheap, and simple manner, was introduced for the 
tot time in public by Mr. Bobins, the analytical chemist. Hie 
method consists in treating chromate of potash and peroxide of 
barium with diluted sulphuric acid. The operation is performed 
in a common glass jar or retort, and at the ordinary temperature. 
To those who are acquainted with the plan hitherto adopted, of 
heating manganese in iron bottles, this discovery will need littie 
•recommendation, and it is difficult to predict to what discoveries 
and improvements in the economy of life and light it may lead. 
Meantime it is interesting that lids discovery should have been 
first introduced to the public within the waus of an institution 
where the body is so largely benefited by natural processes of 
^oxygenation. 

OXTaSNATED WATEB. 

OxTGENATED Wateb (peroxide of hydrogen) is regarded as one 
•of the most unstable of bodies ; nevertheless (says M. Sdionbein) 
it can be maintained at 100 deg. Cent, for several hours without 
being decomposed. If into boiling water, to which a little hydro- 
^chloric acid has been added, we put binoxide of barium to satcou- 
tion, we shall find, in spite of the disengagement of oxygen, that 
a large quantity of oxygenated water has been formed. Oxygen- 
ated water is also formed by agitating boiling water, sharpened by 
1 per cent, of sulphuric acid, with &e amalgam of pasty lead, or 
with amalgam of zinc, or with shavings of cadmium. The same 
production takes place (says M. Schonbein) when we agitate boil- 
ing water containing 1 per cent, of potash, with a pyrogallic add 
•or hematoxyline. 

NrrBous OXIDE (LAuaHiNa aAs) as an anesthetic. 
Pbofessob Fleubt has submitted to the Franklyn Institutef 
Philadelphia, a new apparatus for the cheap and speedy prepaia- 
tion of this Gas in great purity, the invention of M. F. Kuschhanpiy 
•of Berlin. He stated that as this gas is itself a supporter of oom- 
hustioD and life, and does not produce any unpleasant effect when 
properly administered, much \e«^ cak\]A« lo^i of life, it zniist be &r 
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preferable to the ansesthetios dow in me — chloroform and ether, 
so frequently fatal. A detailed description of the apparatus is 
Hiyen hi the Jwurwd of the FrarHdyn IfuHtuie, 



CASBONIO AOID FROM THB DTTEBIOB OF THE EABTH. 

Db. Daubent has read to the British Association a papet*, 
'*'0n the Cause of the Extraction of Carbonic Acid from the 
Interior of the Earth, and its Chemical Action upoti the Constitu- 
ents of Felspathic Bocks/' The author commented upon a theory 
advanced by Professor Bischoff, of Bonn, in his Elements of 
Chemical cmd Physical Otology j in which the elevation and disloca- 
tion of certain rocks were attributed to the decomposition of fel- 
fipar, through the agency of the carbonic acid disengaged from the 
interior of the earth ; seeing that the products of the decomposi- 
ition of granite are found to possess a lower specific gravity, and 
therefore occupy more space than the original materials of the 
rock. Such a change would, doubtless, occur in granite, if 
4Mted upon by carbonic acid, at a temperature below 212^; but 
at over that point the very opposite would be observed, inasmuch 
as the silica would then take the place of the carbonic acid, and 
^consequently if brought into contact with earthy or alkaline car- 
bonates in the interior of the earth, would produce silicates and 
•expel carbonic acid, as, indeed, was long ago pointed out by the 
author of this paper in his work on Volcanoes, and is insisted upon 
by Professor Bischoff himself, in other parts of his volume. It 
■fleems difficult, therefore, to attach much importance to the cause 
4bS8igned by Professor Bischoff for the elevation of strata, especially 
•lionaidering that the loss of substance incurred by the rock through 
the removal of its alkali by the agency of carbonic acid, would 
go fax towards counterbalancing any expansion due to the lower 
iqpecific gravity of the kaolin resulting ; and, moreover, recollect- 
ing that no theory which professes to account for the elevation of 
^oortain portions of the earth's surface ought to be accepted, if it 
does not unbrace likewise the corresponding phenomenon of the 
4BUikingor depression of others. 



THE DECOMPOSITION OF OABBONIO ACID GAS 

By the Leaves of Plants is the subject of a note by M. Cloez, 
laid before the French Academy of Sciences. Numerous experi- 
ments have proved that plants possessed of leaves and under the 
influence of light, assimilate carbon by the reduction of carbonic 
add, giving cause to the disengagement of oxygen. The parts of 
the plants exposed to light have various colours. Of these, green 
V predominant, being the normal colour of the larger plant, and, 
■ag M. Cloez asserts, should be considered as essential to the parts 
wfaidi decompose carbonic acid. M. Cloez maintains, in opposi- 
tion to the opini(m of MM. Saussure and Corenwinder^ thaJ(» 
«ertun parts of the plant — such as the broTm, ^^^or^^^sA^'ocr^^ 
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leaves— although apparently deprived of green, still retain it 
partially, and that it is by virtue of this part alone, that they 
decompose carbonic acid. In No. 20 of vol. IviL of the CompUs 
lUnduSf will be found details of experiments which lead M. Oloez 
to affirm that leaves decompose carbonic acid under the influence 
of light by reason of the green matter which they contain, 
and that the yellow and red parts do not give rise to this decom- 
position. «»-««^ 

BBSFIBATION OF FBUIT8. 

The eminent chemist, M. Cahours, has recently report-ed to the 
French Academy of Sciences some of the results of his researohes 
on this subject. Since the investigations of Be Saussure the re- 
spiration of vegetables lias 'been examined by Boussingault in 
regard to the emission of nitrogen during the decomposition of 
carbonic acid by the leaves, and by MM. Cloez and G-ratiolet in 
relation to the vegetation of submerged plants. M. Gahouis 
thinks that these researches ought not to be limited to the green 
and coloured parts of plants, but should be extended to the oigans 
of every function, and that the gaseous productions of these organs 
should be especially studied ; and, vnih this view, he has esped^ 
ally directed his attention to the fruit. We give the chief points 
of bis paper : — The grain which occupies the centre when it is 
confided to the earth developes itself according to known laws. 
The parencbyme which wholly envelopes it, is preserved in growing 
as long as it can protect it, and is afterwards removed by fennenr. 
tation when useless. All fruit, then, beside during the period of 
its maturation (the chemical phenomena of which have been so 
well described by Decaisne and Fremy), has a period when it is 
preserved by. respiration. M. Cahours's experiments were directed 
to the study of — 1. The proportion of the gases contained in the, 
parencbyme of the pericarp, and their composition. 2. The action, 
of the fruit on the gas of respiration (oxygen), either alone or> 
mixed with nitrogen ; and, 3. The action of the same gas on each, 
of the envelopes of the fruit, and its fleshy part where it exists^ 
By following this method, he became assured that apples, oranges,, 
and lemons, in the state of perfect maturity, when placed under 
bell-glasses containing either pure oxygen, mixtures of nitrogen 
and oxygen, or, finally, atmospheric air, respire by consuming a 
certain quantity of oxygen and giving off a sensible quantity of 
carbonic acid, the proportion of the last being always more con- 
siderable in diffused light than in obscurit^ It takes place 
gradually, until a certain epoch, after which it considerably aug- 
ments, and the internal £Eice of the skin touching the fruit presents 
then a certain alteration. For the details of M. Cahours's method 
of experimenting we must refer to the Comptes JRendiis, voL IviiL, 
JVb. 11, M. Cahours proposes to continue his studies, directing 
Jbw attention to the gases conVaAned. m VXi« VoKa^^ <A ^tSSsstmit 

apeciea of fruits from the time oi deveXo^^eoX. \a HJassa xaate»\ta^,— 

JUmtrated London News, 
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' OASBONio Aom nr thb aib of icanchestbb. 

' Pbotsbsob Bosoob gives the results of a recent examination 
reported in the Chemical News, which show that " the maximum 
tjaantitj of carbonic acid gas contained in Manchester air, even 
in a dense fog, and when there is no wind, does not exceed 6 
Tolnmes per 10, 000 of air ; whilst the mean quantity, 3*9 volumes^ 
doeely agrees with that (4*0) generally assumed, from Saussure's 
early experiments, to represent the average composition of the 
atmosphere as regards carbonic acid. Hence we may conclude 
that the combustion of coal and the respiration of animals exert 
no appreciable influence on the quantity of carbonic acid contained 
in the town air of Manchester collected in an open situation ; 
gaseons diffusion and the g^eat motions of the atmosphere serving 
completely to disperse the millions of tons of this gas which 
every year are evolved by the above-mentioned causes in this 
neighbourhood." 



THS OHANOES IN DI80HAB0ED PIBEABIfS 

Have been recently investigated by Dr. Decker, who states 
that, whatever may be the construction of the weapon, after its 
ditdiarge there is produced in its exterior and interior a modifica- 
tion in its physical and chemical characters varying with the pro- 
gress of time. Immediately after the discharge there is formed in 
the interior and exterior of the gun a blackish blue deposit, the 
iUm of which may be estimated by the variations in its composition, 
fte red spots of the gun proceed from the action of the residue of 
the cham on the metal ; for an arm that has not been used does 
not rust m a moist atmosphere in the same manner as one that 
liM been used. Variations in the quality of the powder and in the 
«>i u i tru ction of the gun do not exercise any influence over the 
diemical character of the deposit resulting from the combustion of 
the powder. M. Decker states th|it he is proceeding in his re- 
fleait^ee, with especial relation to copper cannon and to gun-cotton. 
Timn chemical science can detect whether a gun has been fired or 
not; and, to a certain extent, how long it has been so used. 



ADKiaSTBATION OF CHLOBOPORH. 

A PBOFSSSioirAL Correspondent of the Times suggests the pro- 
priety of inquiring why the fatal effects of Chloroform should be so 
fi«qaent, after it has been well ascertained that they may be easily 
pravented. During the sixteen years which have elapscKl since the 
«w of chloroform was adopted in the practice of surgery, the writer 
baa employed it in a large hospital and in private almost daily, 
juid veiy often reputedly on the same day *, bo \.\\».\.V)cy& ciiaiii:&^\£t<^ 
hmro &iUea. under hia observation caxmot b^ i«^«T >}cAXi ^^^^ ^^"c 
^(k^ jet be never met with one thai proved i«fc8\. Taa^wr^** 
ooDtiDaeg—' 
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*' Id explanation of this satisfactory result, it may be supposecb 
ihat I have been very careful in the discrimination of cases, and 
the rejection of those presenting a suspicious character, while, on 
the contrary, I have never made any inquiry into the patient* » 
condition, or even been deterred by the information obtained 
otherwise that his heart was suffering from serious organic 
disease. 

** It may, then, be supposed that I possess some curiously con-r 
trived apparatus for regulating the process so as to insure safety, 
while I have never employed any other means for the purpose than 
a thick towe], held loosely over the patient's face. Lastly, it may 
be supposed that I have had the assistance of a skilful adminis- 
trator, whose care and experience enabled him to steer dear of 
danger ; while I have always trusted to the hospital students^ 
who, without any special training, simply followed the steps d 
those preceding them. 

^* The truth is, that the fatal effects of chloroform depend not 
upon peculiarities of individual constitution, but upon faults in the- 
mode and management of administration. 

^*In conclusion, I beg to say that all the mischief in questiooi 
has proceeded from the three following causes : 

" First, taking the circulation instead of the respiration as a> 
guide in watching the effect pr9duced, and feeling the pulse in- 
stead of listening to the breath ; secondly, using some apparatus 
which does not afford the perfect security of a large dilution with, 
atmospheric air that is obtained from the simple means above 
mentioned ; thirdly, want of attention to the fact that the tongue^ 
&om falling back into the throat, is apt to impede respiration, or 
obstruct it altogether, although, from heaving of the chest, it still 
appears to be performed. If this be recognised and immediately 
remedied by forcibly pulling the tongue forwards, the patient, 
makes a deep, sonorous inspiration, and is safe ; but if, imfor^ 
tunately, it is not noticed, and the essential means of relief are- 
withheld, all the galvanic batteries, brandy, and contrivances for 
artificial respiration which are summoned in frantic haste, will 
prove insufficient to restore animation.*' 



TESTING GAS. 

Pbofessob W. B. Eogebs has read to the British Assodation 

'' An Account of Apparatus and Processes for the Chemical and 

Photometrical Testing of Illuminating Gas." The instmment» 

and methods described in this communication are those adopted in 

the gas inspection lately organized by Professor Bogers for the 

State of Massachusetts ; comprising the measurement as well a» 

teadng of gas. Connected with the former of these objects, an 

account was given of the adjuatmenta of the standard measure for 

gAuging g^asholders — of a umveTsaX cXwa"^ iox -QxfiXAx-^Ksu&sxSfOiQa — 

and of an appendage comblnVng a deUcaXft >i^i«raioiEi^\Ax -aiDL^ -^tsa- 

sure- gauge for the inlet and outlet oi tloft iik&\«t^ wAVj ^«ii«as3Bk'^ai^ 
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i»te of delivery is accoiately adjusted. For ohemical testing, the 
eudiometer, consisting of a grsuloated tube, with cnrlindrical en- 
largement, is permanently inclosed in a wider tube luU of water, 
wluch maintains the temperatm^ nearly uniform. The mouth of 
the graduated tube is furnished with a hollow ground stopper, 
for balding the several liquid absorbents used in the successive 
experiments. With this apparatus it is easy to determine the 
per-centage of carbonic acid, of illuminating hydrocarbons, of 
oxygen, and of carbonic oxide ; after which the hydrogen and 
light oarburetted hydrogen are ascertained by explosion, by means 
of an instrument consisting mainly of two glass tubes, united 
below by a long loop of rubber-tube, being a modification of 
Frankland's apparatus. For determining the sulphur, an im- 
proved arrangement is used, in which the stream of water sup- 
plying the Liebig's condenser is made to convey a stream of air, 
mingled with ammonia, into the condensing tube some inches 
above the flame of the burning gas. To secure a larger and more 
ooDstant unit of illumination than the candle commonly used, a 
lamp burning kerasine, with a flat wick, is employed, in which, 
by means of a bridge of platinum wire, the flame may be nuun- 
tained of constant size, and giving a light equal to about seven 
candles. This is supported on a balance of peculiar construction, 

S'ving the consumption during the experiment. Professor Bogers 
» found that even the small amount of carbonic acid which in some 
r works is allowed to remain in the gas, produces a sensible re- 
iion of the light. This efiPect, varying with the strength of 
the illuminating gas, was found to range from 3 to nearly 6 per 
cent, of the illuminating power for each per cent, of the impurity ; 
BB per cent, of carbonic acid, although it did not prevent com- 
buftion, made the flame so dim as to be without eflect on ti^e 
photometer. 

HXASUBBMENT OF OAS. 

. Mb. Gloves has read to the British Association a paper on 
the Measurement of Gas ; in which, after detailing the instru- 
ments hitherto employed, and their imperfections, he states that 
eventually a plan was employed which was found free from the 
same liability to error. Inst^kd of using the cubic foot bottle in- 
directly through the intervention of a second vessel, as had hitherto 
been done, the second vessel was dispensed with, and the bottle 
•was used directly. Close the opening caused by the withdrawal 
of the plug with glass ; solder a piece of leaden tube to the end of 
the tap; connect this tube with the gas-holder to be tested; place 
a dstem below the bottle which has been secured in a fixed 
position ; raise the eistem steadily, without agitation of the watsc^ 
through the entire length of the botUe unlW \.\v& -ti^Xax 'MiM^<^*dGA 
point where the plug of the tap, had it been TC^VxAdi, ^avs5A\a^^ 
etopped it — the entire volume of air, viz., oiie cviJavi l^*^*^ ^^S ma^^ 
hythe contents of the bottle, wmbeiouadVi\MK?©\iwa.\»«as&ssK«^ 

112 
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to the gas-holder. Tested by nmnerous experiments, the results 
of this method have been invariably satisfactory, and it has re» 
moved a difficulty long felt by metei>makers in the graduation of 
their holders for testing meters. To reduce to practice the idea of 
a machine for the accurate measurement and correct registration 
of gas, the experience of half a centuiy has shown to be no easy 
problem. The construction of a good and durable dry gas-meter 
mvolves a multiplicity of mechanical and chemical considerations^ 
to each of which its due weight must be assigned. A subtle in- 
Tisible elastic and complex fluid, susceptible of change in condition 
and volume from very slight variations of temperature and pres- 
sure, has to be accurately measured, and the result must be 
correctly recorded. The instrument is self-acting. It must do its 
work in a closed chamber, continuously or at intervals, and free 
.from aU interference. The parts of the instrument which come in 
oontact with gas must be made of an ti- corrosive material. And 
■ the material forms and combinations of its different parts must be 
. 60 accurately adapted as to produce steadiness, uniformity, and 
, correctness in its movements. Whilst gas, having become a staple 
commodity, one of the necessaries of iSe, that it may have a real 
practical value, the instrument for its measurement must be pro- 
duced at a price which will place it within the reach of every class. 
Bealising these essential conditions, and approaching as near as 
may be to the accuracy of the standards, the dry gas-meter has 
taken the place to which it is entitled, as a valuable addition to 
many ingenious and useful contrivances of mechanical science. 



SODA IN COAL 6AS. 

We learn from the Chemical News, that while examining, by the 
spectrum apparatus, the flame of the gas supplied in Munich, 
Professor Vogel noticed a pale Soda b'ne which was not observed 
when the Gas was passed through sulphuric acid. On examining 
afterwards the surface of a copper burner which had been in use 
for a year, he detected a considerable proportion of sulphate of soda. 



BESBABOHESON OZOl^. 

Tele year 1864 has been unusually productive of contributions 
to the history of the economy of Ozone. 

A new continuous source of Ozone has been announced by M. 
B. BoBttger. He combines in a capsule of porcelain, at ordinaiy 
temperature^ by means of a glass rod, two parts troy* weight oi 
permctly dry permanganate of potash with three parts of hydrated 
sulphuric acid. When this mixture is introduced into a large flask 
with a glass stopper, ozone is continuously produced through the 
decomposition of the permanganate of potash. 

The influence of Ozone on Vegetation has been studied by 
Mr. Carey Lea, of Philadelphia, and the results reported in the 
American JowtmI of Science : — 
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Two 8«t8 of experiments were made. In the first, the water with which the 
seeds oame in contact was made to contain those solid substances which are 
most essential to yegetation. In the second, very pure river-water was used. 
Tor the first, phosphate of soda, silicate of {>otash, sulphate of magnesia^ 
nitrate of lime, and sesqnichloride of iron were added to water in a proportion 
wudk as to be eqnfTslent to three-tenths of one per cent, of solid matter. In 
order to afford a just term of comparison, two Teasels every way similar were 
filled with ^is prepared water, were covered with gauze so that the ganse 
should reet on the surface of the water, and were placed under bell-gUMsee 
xesting on glaas plates. Wheat and maise grains were placed on this gauze» 
and beneau one bell-glass wi^ introduced the Ozone-generating mixture. On 
the twelfth day the experiment was terminated. The average height of the 
whestt plants not exposed to the Ozone was ten inches, of those exposed four 
inohee. The eflbct of the ozone in checking the growth of the roots was veij 
remarkable, eepecially with the wheat plants. In those not exposed to Ozone 
the roots attained a length equal to about one-fourth the height of the stem. 
In those exposed to it the roots, after starting, almost immediately ceased to 
grow. The strongest plant attained a height of six inches, and developed six 
rootlets, averaging only three-sixteenths of an inch in length ; while those not 
exposed to Ozone had many roots exceeding two inches and a half. As a 
whole, the roots produced by the plants under the iaflaenoe of ozone did not 
exceed one-tenth of those produced in its absence from an equal number of 
bealtl^ seeds. One curious reeult of the almost total absence of roots was 
(hat the wheat-plants were scarcely able to sustain themselves in a vertical 
position J the greaterpart of them fell over on one side. The flatness of the 
grains of the maize afforded these plants a better support. The presence of 
oione also prevented the usual formation of mould on seeds placed in contact 
with air and vrater under a bell-g^ass. 

Dr. Allnatt gives the result of his experience in regard to the 
best preparations for Testing Ozone. He demurs to the opinion of 
Schonbein and Scoutetten, that it is immaterial what medium is 
employed. He sa^s that if common writing-paper be used, or, 
what is equally objectionable, medium white cartridge-paper, the 
tests inyariably diisoolour in irregular patches, blot in distinct 
isolated dots, or form minute cuneiform characters, and when 
clamped present a non-uniform surface. He concludes, that bibu- 
lous paper, saturated with a solution of iodide of potassium and 
starch, or thin arrowroot, afifords the most effectiye test we possess. 
The formula of its preparation is as follows : — ''Take of pure 
white starch, one ounce ; iodide of potassium, three drachms ; mix 
in a marble mortar, and add gradually six ounces of boiling water. 
The papers are to be saturated with the mixture while hot, care* 
fiiUy dried out of contact with the external aur, and preserved in 
dose tin boxes." 

On August 4, Dr. Allnatt writes : In his last Quarterly Beport 
the city officer of health. Dr. Letbeby, states '^ that the tem* 
peratnre has been low, or the small amount of fresh water in the 
Thames would have been productive of the putrefactive changes 
which characterized the spring quarters of 1858 and 1859." 

Another important element may be admitted into the calculation. 
It is known that Ozone, one of the constituents of the atmosphere 
— or rather, perhaps, one of its variable concomitants — ^is the 
sieatest natural disinfecting agent existing. It seizes upon pesti- 
&n^ miasmata, and by an instantaneous combination destroys 
'fheir noxious qualities. During the spring quarter of the "^esx 
1864, the generation of Ozone was uii\ia\x8% \a^^> ^ss^^^ya!!^ 
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tiiroitghout the inteose heat of May, and the mean of that month 
reached 9*02 deg. ; the maaeimum, 10 deg., haying been attained 
on seventeen days, and the mmimunif or 6 d^^ having been 
registered on two days only. 

Again, daring the dog-days, the prevailing north-east winds, 
clouded skies, and persistent manifestation of Ozone, mercifally 
tended to purify the atmosphere, and modify the prevailing type 
of zymotic diseases. 

Mr. Lowe, who has for several years investigated the subject, 
eays : Assuming that we have adopted the best tests and the most 
approved method of using those tests, before the actual amount of 
Ozone can be registered, it will be requisite to correct the readings 
for the velocity of air at the time for the height of the barometer, 
for temperature, and for the hygrometrical condition of the atmo- 
sphere. It must be borne in mind that if in a given time 1000 
cubic feet of air passing through the ozone-box gives a register of 
4, 2000 feet passing through in the same time will give one of 
double that amount. Moisture can also increase or diminish the 
action, a very dry air, or a perfectly saturated atmosphere showing 
a mmimuni. 

The lower the barometer descends the more Ozone is shown 
upon the tests. Tet this is in part due to the increased velocity 
of the air which usually occurs at the same time. In very hot or 
very cold weather Ozone is also at a mmimum. With a west 
there is much more ozone than with an east wind. 

The maximum amount of Ozone will occur with a moderate^ 
moist atmosphere, a temperature between 50 deg. and 60 deg., a 
barometrical pressure under 29 inches, and a gale occurring at the 
same time. 

Before the actual amount of Ozone can be ascertained, certain 
corrections must be applied, and until uniformity is adopted the 
observations cannot be made comparable. Under these circum- 
stances we can do little more than record much or little Ozone. 

With reference to the discussion on the amount of Ozone, a 
member of the Meteorological Society expresses the opinion that 
until some better means are found of measuring it, the observa- 
tions on the subject are of very little value. Some time ago the 
writer exposed six slips of Ozone paper, obtained from eminent 
makers (Negretti and Zambr&), side by side, under exactly similar 
circumstEmces, and for the same time. The result was that no 
two gave the same indications, nor, in fact, any one through its 
whole length. Every number on the scale from 2 to 10 was re- 
presented. 



STUDY OP MKTALLUBGY. 

Pbofessob Tennant has made to the British Association some 

noteworthy remarks upon the little actually known of Metalluigy 

by those employed in its operations. Of the exact nimiber of 

minerala foimd in this country, b\i\> ie^ i^ei&OTxasxe able to describe 
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tDore than fifty. Emigrants holding important situations in our 
Monies, know nothing of the metols found there. In 1850, it 
was asserted that gold existed to a great extent in Australia^ bat 
it was denied. The first piece discovered, and sent to this 
country, weighed 9^ oz. The timid feared it would reduce the 
Yalue of gold to 7s. 6d. per pound. Next year, the amount of 
gold received was 150 tons, and in fifteen years it had amounted 
to 1500 tons received from Australia ; yet the value of gold has 
not been affected. In the district where the gold was found, was 
■also found a black substance, which was ignorantly thrown away : 
this proved to be oxide of tin, and was sold for iOl. At the 
present time, we have in this country 300,000 persons employed 
in mining operations ; but in all our schools devoted to Mineralogy 
and Geology, we have not 300 persons ; while no country in the 
world affords such excellent opportunities of studying these subjects 
«8 do the British Isles. 



COPPEB-SMELTING . 
Mb. Spenoe, in a paper read by him to the British Association, 
^' On Copper-smelting, and the means of Economising the Sulphur 
•evolved in the Operations," said, he had for some years aimed at 
erecting works on sound chemical principles. With his first 
furnace he calcined the small ores, with a small expenditure of 
fuel and labour, with elimination of all the sulphur fix)m the ores^ 
if required ; and it enabled him to send all the sulphur so elimi- 
Hated into the vitriol chambers, or sulphureous acid gas. He soon 
•erected additional furnaces ; and all the sulphuric acid made at his 
works since the end of 1861 had been made from these small ores 
by similar furnaces. The amount of sulphur wasted in copper- 
smelting, and which could be economised for the use of such 
furnaces as he had erected, had been estimated at 70,000 tons per 
«nnum, now worth 455,0002. 



OUB MINEBAL WEALTH. 

Thbough the courtesy of our esteemed correspondent, Mr. 
Bobert Hunt, F.B.S., the Keeper of Mining Becords at the 
Boyal School of Mines, we have been favoured with the statistics 
-di our mineral production for 1863. The value of the mineraLs 
produced was 29, 151, 97 6?., from which metals of the value of 
36,364,3272. were extracted. Of gold quartz we produced 
^85 tons, worth 15002. ; of tm ore, 15,157 tons, worth 963,9852. ; 
of copper ore, 212,947 tons, worth 1,100,5542. ; of lead ore, 
91,283 tons, worth 1,193,5302. ; of silver ore, 88 tons, worth 
57032. ; and of zinc ore, 12,941 tons, worth 29,9682. During the 
year^in question there were sold 95,376 tons of pyrites for 62,0352. ; 
and the rarer minerals — ^wolfram, uraniimi, gossans, arsenic, and ^ 
^earthy minerals raised, were of the value of 1,980,8662. These 
items, with the value of 9,101,552 tons oi VxoTk. w&^^,^'W^,^^^«^ 
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and 86,292,215 tons of coal, 20,572,9452., raises the total t9 
29,151,9762., which was manofactared into nearly 40,000,0002. of 
merchantable produce. To produce these results, direct employ- 
ment has been given to at least 500,000 men, so that our mineral 
industries may be considered as alone supporting a populaticm o€ 
nearly 3,000,000, in addition to adding much to the goieral 
wealtii of the kingdom, and especially to the wealth of those 
whose capital has been employed in mining operations. — Mining 



NEW METHOD OF EXTBAOTINO GOLD. 

Mb. Bbioos has read to the British Association a paper from 
Mr. T. C. Calvert, of Manchester, on " A New Method of Ex- 
tracting Gold from Auriferous Ores." Mr. Calvert says : "Being 
convinced that nascent chloride was a fit and proper agent for 
cheaply extracting gold from ores, and that it was probably only 
necessary to modify the method of operating, I allowed the mixture 
of hydrochloric acid and peroxide of manganese, or of sulphuric 
iftcid, peroxide of manganese and chloride of sodium, to remain 
for twelve hours in contact with the auriferous sand ; and then; 
instead of washing out the solution of gold, I added a small quan« 
tity of water, which removed a part of the acting agent, and this 
was made to percolate several times through the sand ; by which 
method I succeeded in extracting from the sand, within a fraction, 
the whole of the gold. I then repeated the last experiments with 
natural auriferous quartz, and easily extracted the two ounces of 
gold per ton which it contained. I therefore propose the follow- 
ing plan for extracting the gold on a commercial scale : — 

" The finely^redaced soriferons quartz should be intimately mixed with 
about one per cent, of peroxide of manganese ; and if common salt be used, 
this niateruJ should be added at the same time as the manganese, in the pro- 
portion of three parts of salt to two of manganese. The whole should bo 
then introduced mto closed yats, having false ;Dottoms, upon which is laid a 
quantity of small branches covered with straw, so as to prevent the reduced 
quartz irom filling the holes in the false bottom. Muriatic acid should then 
be added if manganese alone is used, and (Muted sulphuric add if numganese 
and salt have been employed, and, after having lefb the whole in contact for 
12 hours, water should be added so as to fill up the whole space between the 
false and true bottoms with fluid. This fluid should then be pumped up and 
allowed to percolate through the mass, and after this has been done sevenl^ 
times, the fluid should be run off into separate vats for extracting the goU» 
and copper that it may contain. To effect this, old iron is placed in it to preci- 
pitate the copper ; and after this has been removed, the liquor is heated to- 
drive awaj the excess of free chlorine, and a concentrated solution of sulphate 
of protoxide of iron, or g^een copperas, must be added, which, acting on tiia 
gold solution, will precipitate the gold in a metallic form. By this method 
both gold and copper are obtain^ in a marketable condition. If silver is 
present in the ore, a slight modification in the process will enable the operator 
to obtain this metal also. It is simply necessary to generate the chlorine of 
the vitriol, manganese, and oblorlde oi aodium process, taking care to use an 
exceaa of salt, that is, six paxts instead oi t\utee, «a «^n« dca«x^V«^. '^Va-^- 
poae of this chloride of socuum being to \io\d Sxv %o\\jA.\oxi ko^ ^Sj^o-naa ^il ^« 
that majr bare been formed by the acUon oi cYAoxm© ou ^^ «^^«t «%, wa^ \o 
extract the metal, the following altetaUon m t^«> tnjA© oi ^et««^\atas»a>ai 
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^ . BkdM of eopper mnst M pkoed in the mefUIlio solntioiis, to 

thfow down the aliet in a metallic fonn, then blades of iron to throw down. 
the. copper, the gold being then extracted, as prerionBly directed. 

*' I think the advantagee of this process are, Ist, cheapness ; 2nd^ 
abaenoe of injury to the health of the persons employed ; 3rd, that 
not only is the metallic gold in the ore extracted (as is done by 
menmiy), but it attacks and dissolves all gold which may be pre* 
sent in. a combined state, besides enabling Uie miner also to extract 
what silver and copper the ore may contain. I cannot, however, 
conclude without reminding you of what is generally underrated 
~that is, the heavy expenses which attend the bringing of the 
ore to the surface of the ground, and crushing and preparing it for 
being acted upon either by mercury or by any other agents. * 



ALLOTS OF SILVEB. 

Soke new Alloys have been reported to the French Academy of 
Sciences by M. Peligot — 1. Alloys in which copper is replaced by 
rinc. 2. Alloys in which a part of the copper only is replaced by 
zinc ; and, 3. Atomic allovs formed by zinc and silver — ^all pro- 
duced under the same conaitions. The alloys in which copper has 
been rephM^ by zinc possess remarkable malleability, and all pos- 
sess a pmrticnlarly homogeneous structure which wiU enable them 
to be used under the same circumstances as alloys of copper and 
silver. They possess a fine white colour. Where the zinc alone 
is associated with silver the tint of the alloy is somewhat yellowish, 
but the association of zinc with the copper tends to furnish whiter 
products. 

NEW SOUBOES OF THALLIUM. 

FB07E880B W. L. SoOTT has read to the British Association a 
paper in which he describes his obtaining this new metal from 
sands from Alum Bay. The general plan adopted was to pre- 
cipitate the mixed metals as sulphides, after fusing the sands 
with caustic or carbonates of the alkalies, or in the usual way ; 
then to redissolve the precipitate in acid, add acetate of sodium 
and tartaric acid to retain the iron, and finally throw dovm 
the Thallium present as oxide by potassa. On reduction, the 
thallinm was obtained in a state of purity sufficient for all ordinuy 
purposes. Simple digestion of the sands with hydixKihloric acid^ 
to which 10 per cent, of water and 5 per cent, of nitric acid have- 
beeo added, at a temperature of 180 deg. Fahr., will suffice for the 
extraction of a variable portion of the thallium ; but the entire 
quantily present can never be obtained by sucH means, according Uy 
]nro£ Soott's experiments. Frequently, however, if Alum Bay sands, 
or certain other varieties of the same, such as Prof. Scott's SQeol- 
ment, are moistened with acid slightly 6^u\ed, Ve^Xj^m^n^^^^^ 
h»tb ibr an hoar or two, and then exposed \a t\i<& «i£^K.c>Tk ofl ^^^^9^ 
voUaio oorrent for 9ome days, employing 'p\sb\.va»scL ^^tiwAa 
of iMge aur&ce, the thallium will be depoaVte^ *m ^"a \sisJwJ^^ 
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state (mixed with a little oxide here and there), and can be easily 
dissolved off the platinum plate, which it has enfilmed ; either by 
an acid, in which case the processes of reprecipitation and reduc- 
tion must be gone through in order to obtain the metal ; or by mer- 
cniy, when l£e amalgam thus produced may be heated to volati- 
lize the fluid metal, and separate the thallium, which, of course, 
remains in the containing vessel The question now arises, do all 
the sands of Alum Bay, which, as it should be mentioned, differ 
•among themselves in almost eveiy physical aspect, colour, struc- 
ture, specific gravity, and state of division (or degree of fineness), 
being unlike in every two separate specimens — do they all contam 
thallium ? and in what proportion ? To the first query Prof. Scott 
returns an emphatic negative ; and to the second, the somewhat 
tmsatisfactory reply, * * in all proportions, from nearly a half per 
•cent, downwards.'' In taking the term *<AIum Bay Sand," 

• it is not intended to designate the shore-sand situated beyond 
the line of shingles, and only exposed to view at low-watw^ 
but the rock sands of which, in great part, the lofty, perpen- 
dicular cliffs are composed at the south-eastern portion of th6 

^y, and whose many-coloured patches and strise offer such 

striking points of interest to the spectator. As a rule, the ae*- 
shore sand contains no thallium, or at most presents but rare and 
feeble indications of the metal, and a similar observation also 
applies to the gi-eater part of the more ordinary-looking sand^ 
•even of the cliffs above. It is only in examining the less common, 
and more highly-tinted varieties, that thallium is discovered. 
Many varieties of Alum Bay sand contain thallium in no incon- 
siderable proportion ; and the veins of strise of a grey-violet tint, 
and the delicate pink-coloured sand, Prof. Scott found richest in 
the metal. A block of violet sand yielded upwards of 0*4 per 
cent, of thallium ; beautiful red sand, 0*327. The yellow sand is 
far more common than either of the preceding kinds, but it seldom 
yields much thallium, and often none. Many of the deeply- 
coloured clays which, in several places, alternate with the sanos 

• at Alum Bay, also give indications, more or less marked, of con- 
taining thallium, which has even been occasionally detected in the 
brown ligneous matter called "Isle of Wight coal.** 

With regard to the particular state of combination in wHeh 
thallium exists when present in any of these sands. Prof. Scott 
does not give any definite information : he is of opinion that it is 
there in more than one form. 

In analysing the mineral waters of Nauheim, M. Boettger found 
them to contain principally chlorides of magnesium and potassioin, 
■accompanied by a cHi^in quantity of chloride of sodium and traces 
of the three new metals rubidium, caesium, and thallium. On 
adding to a solution of the salts extracted from the mother- liquor 
a quantity of chloride of platinum insufficient to precipitate all the 
chlorides, a powder of a clear yellow colour was obtained, which, 
after haying been boiled three or four times in distilled water, g»TO h 
in the spectrum apparatus, togQ\i\iet mVSki >^<& xv^^ of rubidium and I \ 
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■eserimn, {hose which characterise thallium. In consequence, M. 
Boettger thinks that thallium ought to be ranged with the alkaline 
metals in chemical classification. — JtSpertoire de Chimie. 

Mr. Crookes, the discoverer of thallium, has proved that the metal 
may often be found in the muriatic or hydrochloric acid of com- 
merce. (See also *' Thallium known to the ancient Mexicans/' 
p. 140, ante.) 

VANADIUM 

Is a rare metal, discovered by Del Kio in a Mexican red ore, 
«Dd named by him '* eiythronium,'* in 1801 ; but Collet- Descotels 
asserted it to be chromium. In 1830, Seffiitrom discovered it in 
iron ore, and gave it its present name after Yanadis, the Scaudi- 
navian Venus. Since then Wohler has determined the identity of 
-erythronium JEtnd vanadium, it having been found by him in 
pediurane, by Gustav Kose in the pyromorphite of Beresow, and 
by M. Ganaval in the lead ore of Carinthia. In the Journal de 
Phannacie we learn that it has been found by M. H. Deville in 
the ferm^ous clays in the south of France, and in the flower-pots 
made of Gentilly clay by M. Beauvallet — the first time that it has 
been observed in tertiary strata. In the above-mentioned journal 
iriU be found notes of Ihe properties of this metal and its com- 
poumds, based on experiments by MM. Czudnowioz and Bam- 
mdab^. Yanadic acid is produced by simple calcination in the 
jor. With metallic oxides it forms colourless or yellow salts, 
which mineral acids decompose easily, for with the latter vanadic 
add behaves like a base. M. Czudnowicz has recognised three 
degteoB of oxidation of vanadium. — lUmtrated London News, 



ALUMINIUH. 
A NEW method for obtaining this metal at a very small cost has 
just been discovered, says Qalignani, by M. Corbelli. He takes a 
certain quantity of pure clay, say 100 granmies, and dissolves it 
in six times its weight of concentrated sulphuric, nitric, or hydro< 
dil<»ic acid. The solution is then allowed to stand, and after- 
wards decanted. The residue is first dried and then heated to 450 
'Of' 500 degrees Centigrade ; after which it is mixed with 200 
grammes of prussiate of potash, which may be increased or dimi- 
nished according to the quantity of silica contained in the clay. 
To this mixture 150 grammes of common salt are added. The 
whole is then put into a crucible and heated xmtil the mixture be- 
ocmes white : when cool, a button of pure Aluminium is found at 
the bottom of the crucible. 



THE METAL AMlfONIUH. 

!bB abridgment of a paper on the combinations of/this remark- 
able metal, by M. W. Weyl, appears in the Chemical News^ No. 
3A6» He seeks to explain how £w the -vo\8b\A\<& ^^u^\ ^xKiSkSsvs^ 
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may be reooneiled with the existence of the metal, his aiguments 
beinff strengthened by his having produced a new ammonium, and 
by &e mode of its formation and decomposition. The details 
cannot be abridged perspicuously. He states that he first sou|;fat 
to obtain a mercuric oxide of ammonium to use for the production 
of other compounds with electro-negative bodies, which he effected 
by making dry ^mmoniacal gas act upon yellow oxide of mercuiy. 
In air the new compound rapidly absorbed carbonic aeid and lost 
ammonia, the same taking plstce over carbonic acid. Bapidly 
heated in a flame, it became brown and exploded most vehemently ; 
but by a very careful and gradual rise of temperature even thirty 
grains were decomposed without explosion. 

BISMUTH. 

Bismuth being now an expensive metal, M. Balard bias sng* 
gested a method of obtaining it from old printing-types. He d]»> 
solves the metal in nitric acid, so as to transform all the tin into 
metastannic acid, which he isolates by filtering the acid solotioa 
from the nitrates of lead and of bismuth ; it is then washed with 
acidulated water, dried, and reduced by charcoal. In the liquor, 
neutralised as much as possible, are plunged laminse of lead, whidi 
precipitates all the bismuth in the metallic state, which is then 
dried and placed under a reducing influence. The lead is preci- 
pitated from the last liquor by carbonate of soda ; it is then dried 
and reduced by charcoal. The three metals are thus obtained iu 
the metallic state. 

PBEPABATIOK OF CALCIUM. 

Mb. E. Sonstadt, who has done so much for obtaining mag- 
nesium in larger quantities, has laid before the Philosophical 
Society of Manchester another method of procuring Calcium, the 
metal derived from lime by Davy, by means of the voltaic battery, 
at the Royal Institution, in 1808. M. Lids Bodart suggested that 
the calcium might be got from its iodate ; but the latter is found 
to decompose during fusion and give place to the production of 
lime, on which sodium has no action, and which prevents the fimg- 
ments of calcium from uniting as globules. Mr. Sonstadt remedtts 
this by melting together equivalent quantities of the chloride of 
calcium and the iodate of potassium. The melted mass is pourod 
into a covered iron crucible and left to cool. To the product is 
added rather less than its equivalent of sodium, in small pieces ; it 
is then covered again with the saline mixture above mentioiied. 
After the closed up crucible has been heated to redness, and the 
reaction, which is not very violent, has ceased, the metal is fiNmcl 
in the form of a globule. — lUustraied London News, 



ACTION OF CABLBOUIO OXTBYL TS^Q^ \^Q»"&. ( 

M. Mabgubrittb has read )M>toT«k \Jtiti ^wn^ k^AsBfij ^ 
Sciences a paper in wUch Yio coTiQ\Mdea ^SoaK. Yw«» wfiwsiiV^^ 
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diamond) and carbonic oxide can transform iron into steel, and 
therefore ought to be numbered among the elements of the manu- 
facture C' cementation '*). At another meeting of the Academy, 
M. Caron expressed his dissent from this opinion, and gave lus 
reasons for considering the action of these two substances as very 
insignificant and even null in the process. He concludes by assert- 
ing that M. Margueritte would arrive at the same conclusions if 
he repeated his experiments on specimens of iron suitable for forg- 
ing and for undergoing the trials to which it is subjected when it 
}b worked so as to retain the nature and quality of steel 



USEFUL APPLICATIONS OF SLAO FBOK IBON SMELTINO. 

Db. Paul states Slag to be of a nature between porcelain and 
glass. Attempts had been made to cast the slag into blocks as it 
issued from the furnace, to be afterwards used as artificial stone, 
but all attempts of this kind had failed. The application proposed 
with slag at the present time was to convert it into bricks for 
Imilding. This was done by a simple and ingenious contrivance. 
An experimentalist had succeeded in blowing the slag into a state of 
.▼eiy fine division by sending steam or air into it, just as it flowed 
from the blast-furnace in the liquid state. It was thus blown into 
a Bobstance resembling wool in appearance. This substance was 
taken and ground into dust^ mixed with lime, subjected to power- 
M. pressure^ and made into bricks, of which he exhibited some 
examples. These bricks required no fire. After being pressed 
they were allowed to dry, and could be used at once, the influence 
of the atmosphere producing a slow kind of hardening. It was also 
intended to use the powder as a manure. 



PBESEBVATION OF IBON-FLATED SHIPS, ETC. 

Ih reference to our notice of M. Becquerel's researches on the 
jhneservation of Iron in Water (see p. 64, ante), it is stated in the 
IlUu^rcUed London NewSf that in 1858 the writer and Mr. John- 
son, of Manchester, covered various pieces of iron plate with zinc, 
the latter being the twentieth, fortieth, eightieth, and one hun- 
dredth of the thickness of the iron ; and, after immersing them in 
the sea^ found, at the expiration of one, two, and three months, 
tiiat tiie zinc had exercised a remarkable preservative effect. They 
brooght the matter under the notice of Mr. Bobinson, a ship- 
boilcbr, of Newcastle, but his illness prevented the prosecution of 
the matter. They were afterwards induced to experiment with 
galvanised iron. Plates of iron three inches thick were attached 
with great care to pieces of oak of the same surface, and immersed 
in soft and sea water ; and similar plates of galvanised iron, simi- 
larly attached, were also immersed. By cortooioTi tVi^ ^^Ssr^^ q\ 
wood And iron put in distilled water badlostl'^^'^^^t ceQ^.,\:^^bR»<!- 
w»ter2'400 and 2 '380, while the wood and ^wiiSsi^\s^Tk\sL^^* 
tOhd water bad Joat only 0*100 and 0*125 -, m war^^roJWt^wii:?^''^^ 
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and 0*90. Immersion for a longer period gave corresponding re- 
sults, proving the great protecting action of zinc, both on behalf of 
wood and iron, especially against the injurious action of sea- water. 
The writer adds that it was ascertained in a most satisfiictory 
manner that the zinc was not liable to be removed from the blocka 
of iron by intense friction. 



STEBL- MAKING, 

By means of graphite, having been referred to by M. B^fnault^ 
M. Caron has been induced to make experiments, which he has 
reported to the French Academy of Sciences. A bar of iron one 
centimetre square and thirty centimetres long was heated in a 
large earthen tube filled with new graphite broken into pieces 
about a cubic tentimetre in size. The air had access at the ex- 
tremities imperfectly stopped by two pieces of graphite ; and the 
tube of porous eartii permitted the entrance of the gases of the 
furnace fed by graphite of the same kind. The tube was exposed 
to a cherry-red heat for six hours, at the end of which time the bar 
was drawn from the tube, hammered, and tempered, preparatory 
to its examination. The metal was fibrous ; it could hardly be 
bent, when cold, without being completely shattered ; its sorfiMse 
was easily acted on by the file ; in fact, it gave no trace of haviiu^ 
become steel Other experiments gave similar results. l£ 
Caron says that graphite is not the only carbon incapable of traoft* 
forming iron into steel. Lampblack, probably coke, and all the 
carbons deprived of alkalies and carburetted gases, will give the 
same results. 



MANUFAOTUBE OF STEEL. 

M. JuLiEN, formerly director of the Loriette Steel Works, has- 
communicated to the French Academy of Sciences a note on the 
cpnversion of iron by means of graphite, thus superseding charcoal 
in the Manufacture of Steel. In the year 1858, M. Julien received 
firom MM. Petit and Gaudet a ton of natural graphite from Ger- 
many, with an invitation to try it in place of charcoal. For this- 
purpose he had made small iron boxes, in which he placed the bara 
to be converted, surrounded by graphite reduced to powder, and 
strongly compressed. They were then closed by a cover, and aft 
air excluded. The boxes, placed in the midst of the f umaoe, gave 
a description of steel differing in no way from that in the other 
parts of the furnace. This fact is in direct opposition to the as^ 
sertions of M. Caron on one hand, and M. Fremy on the other» 
The graphite was pure, and in most of the essays previously cal- 
cined. The rest of the ton was employed at the foundry, instead 
of charcoal, to be mixed with the iron for spring steel : in 7000 or I 
SOOO kiloB, of ingots thus xnanuiayctviTedL >}[i^T^ Nraa xl^ ^sffiesenoe j 

between them and ordinary ateeV. TC\»r SaVJaftVaa wjavc«ai%,«»? 

aidering that when be mads \3a^«ft «x?^Tvm«^i^a^«'^^s^s^^^ 
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to use nothing else in his works. It is plain, then, that carbon 
ftlone enters into the conversion of iron into steel. As far as this 
goes, he is of the same opinion as M. Margueritte, but not so with 
regard to the conversion of iron by the oxide of carbon. He re- 
grets that reasons, of too great length to be detailed here, authorise 
him to affirm that the oxide of carbon (carbonic oxide gas) does 
not convert iron. If, then, M. Margueritte has obtained steely 
and not burnt iron, by causing a stream of carbonic oxide gas to 
pass over iron heated to redness, that arises from his carbonic oxide 
gas, as is the case with common street gas, containing carbon in 
sdlntion. Let the carbonic oxide gas, prepared as he indicates, be 
submitted to analysis, and it will be found to contain more carbont 
than enters into the composition of the gas. — Mining Journal. 

ALLOTS CONTAINING TUNGSTEN. 

Gabon has instituted a series of experiments, by order of theL 
Prench Minister of War, to determine the influence produced by 
Tungsten upon the qualities of bronze, cast-iron, and steel. The- 
addition of tungsten to cast-iron was found to iocrease both the 
hardness and tenacity in about the same ratio with the quantity 
of tungsten added. Even a small percentage, not exceeding one 
per cent, of tungsten, was found to exert a marked influence, the 
grain of the iron becoming regular, flne, and grayish, and the 
fracture showing great homogeneity. The addition of tungsten to- 
steel was found always to increase both its hardness and its tenacity. 
Die author succeeded in obtaining a steel of similar quality by 
fusing together in an earthen crucible at a very high temperature, 
200 grammes of highly-carburetted steel, 800 grammes of good 
iron, and 20 grammes of tungsten. In conclusion, Caron confi- 
dently recommends the employment of tungsten to improve th& 
qualities of steel, and shows that with tungsten at 3f*70 the kilo- 
gramme, the price of steel would be increa^ by only 7 or 8 francs 
we 100 kilogrammes. — Armales de Chimie, 

XUHUCANN ON THB COLOURING MATERIAL IN MINERALS. 
In the course of his new researches on the preservation of 
laaierials employed in building and ornamentation, this able in- 
vestigator has availed himself of the new methods of analysis by 
the spectrum, with modifications. He expresses his belief that 
he has placed in the hands of chemists a sm*e, simple, expeditious, 
and niSo method of analysing the largest part of the silicious 
stofieB, and a great number of natural and artificial silicates ; and 
that he has put investigators in the right way ef finding out the. 
true cause of the colour of certain stones ; and, finally, that he 
has opened up a new field of research in spectral experimentation, 
in analysing by the gaseous way those minerala "^Vic^^ Ooaic^fiXfis 
tomu^depeDda on the nature of the BoVvent ou^g^^g^m*^^^ 
AxnnAiioa, For details, we must refer to t\ie Conyplea B«ift^WA ^'^ 
tbe French Academy of Sdenoeff, Vol. broi. , ISo, \'^» 
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THB AB80BFTI0N OF MBTALLIO F0IS0K8 

By plants and by arable land has been made the subjeot of research 
by M. de Gorup-Besanez, with the view of ascertaimng whether ' 
plants really do take up from the soil the metallic poisonous prin- 
oiples which it contains in the state of mixture or chemical com- 
bination. He operated with arsenious add, the carbonates of 
copper, lead, and zinc, and the oxide of mercury. He found that 
plants do not absorb these principles from the soil, or only in very 
small quantities ; that arable land possesses a notably absorbing 
power in r^^ard to metallic salts ; but that it takes up the oxides 
only and not the acids, as the latter are found in the waters that 
traverse the earth. Arsenious acid and the oxide of antimony are 
only partially retained. It is important to notice that the nature 
of the soil is not without influence upon this absorbing power, and 
that the principle of the soil which possesses this property has yet 
U) be ascertained. 



NEW METHOD OF DETECTING ARSENIC, ANTIHONT, ETC. 

Db. W. B. Hebafath has read to the British Association a 
paper on a '* New Method of Detecting Arsenic, Antimony, Sul- 
phur, and Phosphorus, by their Hydrogen Compounds, when in 
mixed Gases." Dr. Herapath having to investigate a case of sus- 
pected poisoning by phos{ihorus, in which the traces of free phos- 
phorus had disappeared, during the long interval between adminis- 
tration of the poison and analysis, he examined for phosphorous 
acid by Scherer's method ; but as several of the hydrogen com- 
pounds of sulphur and arsenic, for instance, have the property of 
blackening the salt of silver, he eliminated these hydrogen com- 
pounds from the gas, before its absorption by ammoniacal nitrate 
of silver, or tested the gas as it was being evolved from any of 
their compounds. Dr. Herapath dissolved in dilute hot hydro- 
chloric acid the organic matter, stomach, intestines, and contents ; 
the room of operation being at the time quite dark, an apparatus 
was fixed for exhibiting any phosphoric flashes of light as in 
Mitscherlich's experiment : no flashes appeared. The acid sola- 
tion might, however, have contained arsenic phosphorus as phos- 
phorous acid, antimony as chloride, and sulphur as taurine, &c 
No chlorate of potassa could be employed in oxidizing the organic 
matter, or phosphorous acid would become phosphoric, andaUeTi- 
dence be lost, for sulphates and phosphates are not reducible in 
the hydrogen apparatus ; to the liquid filtered there was added 
one-third of spirit of wine, and it was then ready for use. A g»8 
ovolution, with funnel and pipe, armed with a tube containing 
chloride of calcium, and chalk in coarse powder, for the prepars- 
tion of pure hydrogen gas, was got ready and tested, as usual, for 
arsenic. To the exit pipe was attached a green glass tube, paaoog 
over two or more spirit-kmp flames. The exit pipe was bent ai 
r^ht angles, to go through a wide- mouthed bottle, containing sl^ 
of white fiitering-paper, mpped in a solution of nitro-prussidd of 
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lodinm, made alkaline by ammonia, from which the gas was carried 
to the next bottle, containing ammoniacal nitrate of silver ; and 
there was another exit-pipe leading to a bottle of some salt of lead, 
aa seen in the photograph, or a jet for burning. 

The apparatus being ready for use, pure zinc, sulphuric acid, and 
diitiUed water were placed in the hydrogen evolution bottle, and 
the stream of gas allowed to escape through the apparatus, heat 
being applied to the tubes with spirit Umps. Now, if arsenic had 
been present it should have produced a crust in the usual place ; 
anthnony would, if present, have been deposited at a spot near 
it; whilst sulphur would partly have been sublimed and deposited 
in front of Uie arsenic, and the remaining undecomposed sul- 
phmretted hydrogen gas have communicate a deep purple-blue 
tint to the paper charged with the ammoniacal nitro-prusside of 
Bodiam ; whilst the phosphoretted hydrogen, passing unchanged 
through all these tests, would have been at once seized by the 
ammoniacal nitrate of silver, and have produced the black phos- 
phide of silver ; and the hydrogen escaped through the lead solution 
without changing its colour, unless the evolution (supposing phos- 
phorus to be present), of phosphoretted hydrogen would have been 
too violent for the perfect reaction of the silver salt. It was pos- 
nble to examine the prepared organic liquid with this apparatus, 
by inserting quantities of only a few drachms at a time into the 
hydn^n bottle, through the tubulated funnel, and by employing 
sufficient spirit ; no frothing took place to endanger the success 
of the experiment, which could at any moment be checked by the 
addition of a little spirit down the funnel. If the tubes showed no 
deposit, and the paper remained white, neither arsenic, antimony, 
nor sulphur, could be present. The black precipitate in the silver 
bottle would inferentially have been phosphide of silver, but it 
admitted of absolute proof by testing with Scberer's process. The 
operation being completed, the silver salt was passed through a 
filter previously washed with acetic or nitric acid, and afterwards 
with ammonia ; and the collected black precipitate submitted to 
proof by burning the filter paper acting on the ashes with nitric 
add, and heat, until oxidized. A single drop of a dilute solution 
of phosphorous and phosphoric acids furnished abundant evidence 
of crystals of the ammonia and magnesium salt, when a glass slide 
with a drop of distilled water on it had been inverted for a few 
seconds over its flame. When combustion of the gas is to be the 
method of proof, the silver solution should be removed to a small 
hard glass jet, inserted in the end of the tube, firom the ammo- 
xuacal nitro-prusside of sodium bottle, the gas being inflamed may 
be treated as above ; but to get sufficient evidence of minute traces 
of phosphorus, it would be well to bum the gas in a glass globe, 
kept oool by damp cloths round it, and the issuing stream of gas 
paned through a perpendicular tube surrounded by a freezing 
mixture ; and the condensed water collected in a bottle by Mit- 
■oherHoh's process, by washing out the bottle, tube, and globe wlUx 
^Bstilkid water, and concentrating by eva^oiaXvm. 
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The Preddenty Dr. Odling, said this paper had reference to a very 
important subject. Among the cases of poisoning there had been 
not a few recently in which phosphorus had been the poisonous 
agent employed, and the detection of phosphorus had been, until 
recently, a matter of difficulty. It was of considerable import- 
ance to have the means of distinguishing between arsenic, anti- 
mony, and phosphorus, so that, in searching for phosphorus, if 
arsenic happened to be there, they should come upon it, and so 
on. The process which Dr. Herapath had adopted appeared to be 
▼ery satisfoctory. 



POISOZriKO OF WATEB BT LEAD FIFES. 

Pbofessob n. DussANCB, of New Yoric, has recently made a 
49erie8 of experiments on the action of several different kinds of 
Water on Lead, under various conditions. The lead was subjected 
to the action for twenty days, and the experimenter draws the fol- 
lowing conclusions : — 1. That distilled water has no action what- 
ever on lead by three days of contact ; after that time this dissolving 
action begins. 2. That the lead is dissolved by distilled water 
in proportion increasing every day : the distilled water exposed to 
the open air dissolves more of this metal than distilled water in 
dose vessels, or than distilled water deprived of air and gas. 3. 
That creek water, containing small proportions of lime, has no 
action on lead. 4. That distilled water, containing l-3500th of a 
salt in solution, prevents the dissolving action of the water on lead. 
5, That water dissolves lead till the saturating power of the acid 
is exhausted. 6. That, in ferruginous water, all of the iron is 
precipitated by lead ; then lead pipe must not be used to convey 
mineral waters. This fact has never been noticed before. To 
render these facts more interesting, another series of experiments 
must be made to ascertain the quantities of lead dissolved daily in 
the water, and what compound it forms, and to see if the action 
will be the same in the lead pipes. 

Among all the dangers arising from carelessness, the public 
may not be aware that there is great danger in the careless use of 
even hydrant water. That water, impregnated with any prepara- 
tion of lead, cannot be safely used for culinary purposes, even in 
<cases where the lead is present in too small a proportion to produce 
Any immediate injury, is well known. Lead, says Professor Aikio, 
■of New York, like some other poisonous agents, when taken in 
minute successive doses, will remain in the system, apparentiy in- 
active, until a certain amount accumulates ; then, suddenly, a 
iSeries of alarming symptoms will supervene, often resulting in 
death. An occurrence of this kind was recently brought to my 
zzotice by one of my professional friends, who was called upon to 
vubacribe for several memberQ o^ t\ifi «d.m« -C«.miLy^ all apparently 
Buffering from the peculiar ac\A.on. ol \&?A. \Tk. wift cS. >^^ «Mii& 
the result wslb fatal — ^the otliexa, a.itet mvis^ wjSSscvxv^^ ^^^\:s tsr 
coFeiin^. A portion of ibe Neater b>i^^o««^ \o \iK^^ \s(w».\sfltet 
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xnental in prodacing the difficulty was brought to me for examma- 
Hon, and carefully analyzed, and found to contain lead in the 
proportion of 0*028 gr. to the gallon of water. This very minute 
quantity, very little exceeding *001 gr. to an ordinary tumbler 
lull of water, taken at intervals somewhat regularly, seems to have 
accumulated until the poisonous action of the metal was developed. 
The whole difficulty seems to have arisen from the occasional use 
of water taken from a hydrant stop that was not in regular and 
frequent use ; the water in a portion of the lead pipe being thus 
allowed long-continued contact with the metal in the immediate 
vicinity of the stop. The simple precaution hereby indicated, and 
one that cannot be neglected with safety, is to allow the first dis- 
charge of water from any hydmnt stop to run to waste, and not 
to collect any for culinary purposes uutil we are sure that all the 
previously stagnant water in the lead pipe has wholly escaped. 
And it would be better, in genei-al, to resort to the yard hydrant 
for water required for drinking or preparing food — the lesser length 
of lead pipe there in use diminishing the danger. But even there 
the water first discharged in the morning should be thrown away. 
— Mechanics' Magazine, 

Professor Y oelcker has also illustrated this subject to the Eoyal 
Agricultural Society. The Professor's conclusions are — 

" We have three conditions which will account for the great action that 
some waters exercise upon lead. The first is, the presence of organic mat- 
ters ; secondly, the presence of alkaline salts or alkalies ; and, tmrdly, the 
absence of carbonic acid. There are soft waters which do not act upon lead ;. 
and there are, on the other hand, hard waters that rapidly act upon lead. 
Kow, in order to exhibit correctly the action of alkaline matters, I hare here 
a piece of leaden pipe which has been brought into contact simj^ly with water ; 
aiul you will notice now the quick-lime, which is an alkali, acting in a small 
way like the carbonate of soda that we have in some waters, acts upon the 
iuM. It causes it to become converted into oxide of lead. The pipe itself 
has been converted almost entirely into litharge ; for this reddish powder is 
an oxide of lead. Indeed, it is worn into a thia film or sheet. It appears 
that all alkaline earths like lime have this effect, causing the lead to change 
ji^^iidly into oxide of lime, which you will observe is an incrustation. I have 
Analyzed the sample I have in my hand, and find it to be nearly pure litharge. 
In laying down water-supply pipes, particular care should be taken not to 
put uiem in cement, but to surround them by ^vel. Pipes are frequently 
•eaten away in consequence of inattention to this point. They should never 
be put in cement, then, for the lime acts upon the lead. Sometimes tanks 
and water systems are rapidly eaten away by the water acting upon the lead. 
A very good protection is to throw into uie leaden tank a few pieces of zinc. 
Zinc IS more readily attacked than lead ; and as long as there is any zinc pre- 
•sent, it is eaten away and changed into oxide of zinc before the lead is at- 
tacked. We have thus a most simple and effective means of protecting leaden 
tanks against the corrosive action of some waters. However, I would not 
recommend such waters for drinking purposes, for zinc is a metallic substance, 
which is injurious ; but when the water is intended to be used for feeding 
■steam-boilers, then the addition of a few strips of zinc as large as my hanc^ 
thrown into the tank, without soldering, protects the lead very well against 
-the action of the water. It is fortunate that when lead even finds its way 
into the water it is removed again on standing in the air. Air contains <;«&• 
bonic acid^ and in contact vrith carbonic add the \e«A n«^'(^ V<m& ^^sra^ \s&a 
the water hecomea again precipitated. Carbonate ol \eaA \a \aasJwi5sJ»\ «^ 
atratioa through an ordinaiy water-filter also como\e\.e\i \ergr«««i^«i; '«?*** 
•ofJtBleBd. Thedtmger, then, of poisoning by leaA, ox Vj ^«!^« ^^^"*?vSSi 
Jw^jsFi-jyiaach Jess than ia usually be\ie\ei. InAfie^* ^^ "^"^^ ^^ oaaws' 
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evidence of water having had iniariotii effects upon the health of those wh» 
use it, that can be referred to tne presence of lc«d. 1 do not think there is a 
single instance on record in which the presence of lead in water has proved 
iqjurioas; for, at the most, only small quantities of lead can find their way 
into the water, and it is again rapidly and certainly removed by standing and 
by filtration." 



MAGNESIUM AND ITS LIGHT. 

The metal Magnesium was obtained from its earth, by means of 
the voltaic batteiy, by Sir Humphry Davy, in 1807. It remained 
little else than a chemical curiosity until 1862-3, when Mr. Edward 
Sonstadt patented a series of processes, whereby it may now be 
produced in any quantity. Magnesium is a metal white as silver^ 
and very light ; its specific g^ravity beiug 1 '74, or about one-fifth 
the weight of copper. 

In the Proceedings of the Royal Society, No. 63, are reported 
some researches of Dr. T. Phipson on this metal, now becoming 
so interesting in relation to its illuminating properties. He states 
that magnesium is capable of reducing silicic acid at a high 
temperature, which the alkaline metals sodium and potassium 
cannot do, as they volatilize before the crucible attains tiie proper 
heat. It decomposes carbonic acid &om dry carbonate of soda, 
and it precipitates nearjy all the metals from their neutral solu- 
tions. Unlike zinc, it will not unite with mercury at the ordinary 
temperature of the air. With platinum, according to M. Sonstadt^ 
it forms a fusible alloy ; and it is probable that an alloy of copper 
and magnesium would differ from brass not only in lightness but 
by being able to decompose water at the ordinary temperature 
with more or less rapidity. This last effect is also produced by 
combination of sodium and potassium, which are very malleable 
alloys. Magnesium will be found a useful metal whenever tenacity 
and lightness are required ; and where tarnish is of no consequence 
It is especially valuable in the laboratory for effecting decomposi- 
tion, which sodium and potassium cannot effect on account of their 
greater volatility. 

The supply of Magnesium is inexhaustible. Immense quantities- 
exist in the form of strata! rocks, and the ocean abounds with it. 
When pure, the metal is white as silver, and it readily receives a 
high polish, and is easily kept clean. In some cases it is very tough^ 
but in others it is brittle, in this resembling zinc and aluminium, 
itself. Improvements in the economy of its production are still: 
being made. M. Senstadt produces it by a new process. It i8> 
interesting to witness the production of wire from a mass of mag- 
nesium by hydraulic pressure through a small orifice, from which 
it issues Uke a little stream of silver, but solid. It is said that 
2^ oz. of this magnesium wire will give out as much light as 20 
lb. of the best stearine. At this rate magnesium is already not 
much dearer than composite candles. Mr. Grant, by burning a 
Btiip of zinc in conjunction with two strips of magnesium, is 
Me to reduce the cost of tbe YigVit X)^ t^o-\Ai\rda. 
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The wire may dow be purchased at 3d. per foot at all the 

Principal metallurgists, opticians, and photograph-material dealers, 
f the end of a piece of wire be held in the flame of gas or 
candle it at once takes Are and bums gently, with a dazzling 
white light, by which a photograph may be taken with a perfec- 
tion equal to sunshine. 

A very ingenious and simple lamp is the invention of Mr, 
Grant, the Nottingham photographer, which effects the object in 
view very satisfactorily. The double wire is coiled on spools, 
and thence is drawn between cylindera to a tube, through which it 
Is thrust at precisely the rate at which it burns by clockwork. 
Nothing can be more simple and effectual. The apparatus will 
form either a hand lamp or may be applied for other purposes, 
such as the lighting of theatres, the making of fog signals, or 
pigruals of any kind. The hand lamp will be especially useful to 
photographers. By its assistance they will be able to take por- 
traits in less time at night by the magnesium light than they can 
now in the daytime by the sun. 

Mr. Grant has likewise ascertained that certain alloys, into 
the comi)Osition of which magnesium enters largely, are capable 
ci affording nearly as brilliant a light as pure magnesium, and of 
.colours varying with the metal mixed with it : thus, one part 
zinc and two parts magnesium produce an alloy which bums 
readily, and gives a slightly blue tinge to the flame ; one part of 
copper and three of magnesium give a green light ; one part of 
strontium and two of magnesium give a red light. Mr. Grant 
has already succeeded in burning twelve different metals in com- 
bination with magnesium, and in some cases has been enabled to 
diminish the expense of burning to one-third the oi-iginal cost per 
hour. 

Another extraordinary fact is this, that the magnesium flame gives 
off no noxious fumes — no sulphurous gas, carbonic acid, sulphuretted 
hydrogen — blacks and stink, and heat and wet — damaging paper- 
hangings and the finest furniture, corroding metals, and injuring 
health. The burning of magnesium simply produces the oxide, 
magnesia. Nor is there any risk of explosion, as in the case of 
gas and some oils. The value of magnesium as an illuminator for 
the purpose of signalling is too obvious to escape immediate re- 
cognition. The portable nature of the contrivance, and its perfect 
immunity from risk of explosion, together with some other 
evident advantages, render its vivid light all the more practically 
valuable. 



JAPANBSB PAPEB MATCHES 

Have been exhibited by Dr. Homiann to the Chemical Society. 
From the Chemical News we learn that, when lighted, these 
matches burnt with a small, scarcely luminous flame, a red-hot 
ball of glowing saline matter accumulating as the comb\iBt&.QXL ^t^- 
ceeded. When about one-half of the 3n&\A\i Yi-aA >q«&xi ca\a\»&s^ 
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the glowing heat began to send forth a succession of splendid 
sparks. The phenomenon gradually assumed the character of a 
Bfilliant seintiUation, very similar to that observed on burning a 
steel spring in oxygen, only much more delicate, the individual 
sparks branching out in beautiful dendritic ramifications. The 
mixture had been found quite free from metallic constituents, and 
to contain carbon, sulphur, and nitre only. These conslituenta 
were present in the following proportions : — Carbon, 17*82 ; sul- 
phur, 29*14 ; nitre, 53*64. Each match contained about 40 milli- 
grammes of the mixture, which was folded up in fine paper* 
There had been no difficulty in imitating these matches. A mixture 
of carbon, 1 (powdered wood charcoal) ; sulphur, IJ ; and nitre^ 
3i, produced the phenomenon in even a more striking manner. 
1!he choice of the paper was not without importance. Ordinary 
English tissue paper might be used. The finest matches are, how* 
ever, obtained by employing genuine Japanese paper. 



THE THEOBT OF THE DAVY-LAMP 

Is the subject of re-investigation through the progress of research 
into the true nature of heat. From the PhUosopkiccU Magazine 
we select these remarks : — Davy referred the action of his Safety** 
lamp to the cooling action of the wire-gauze. Dissatisfied with 
the inadequacy of this, Kronig proposes the following : — Although 
experiment shows that a wire-gauze can cool the gaseous products 
of combustion present in a flame to a point below the tempera- 
ture at which they ignite, the question arises, on what does this 
action depend ? Several things are possible. A cold wire-gauze 
introduced into the flame can take away heat. But the cooling 
thus produced is less the higher the temperature of the gauze 
rises ; and a continuous cooling of the flame by the wire-gauze is 
only possible when the wire-gauze loses on the outside the heat it 
receives from the flame. Such a loss can occur either by conduc- 
tion or by radiation. If the flame is small, heat may be conducted 
from the middle parts of the heated wire-gauze ; but this conduc- 
tion must be less the greater the flame. Hence it is probable that the 
wire-gauze loses heat more by radiation than by conduction. ''The 
assumption that metal-gauze radiates more heat than the gaseous 
flame is a matter of course, for we know that ignited solid bodies 
radiate more light than gaseous bodies at the same temperature." 
This opinion (says Kronig) has become a certainty since the pub- 
lication of Magnus's interesting experiments in his paper **0n 
the Constitution of the Sun." For not only does he show that 
the introduction of a disc of platinum into a non-luminous gas- 
flame causes it to radiate more heat, but also that this radiation 
experiences a further increase when the platinum is soaked in car^ 
bonate of soda. This observation appears completely to explain 
*) statement of Graham, that the wire-gauze of the safety-lamp 
fked with solution of alkali becomes much more impervious t» 
iZsme. — Illustrated I»o>idou Newi* 
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HYDBO-CABBOK LIGHT. 

At the Queen's Hotel, St. Martin's-le-Grand, the Rev. W. R. Bow- 
ditch, of Wakefield, has explained the advantages of an invention 
which he has patented. Gas on its way to the burner is made to 
pass through a metal box containing Hydro-Carbon (which does not 
seem to be new, however), when vapour is generated by the heat of 
the jet and mixed with the gas as supplied to consumers, so increas* 
ing the brilliancy of the gas. The necessity of having the box con- 
taining the hydro-carbon suspended above the gas jet may be an. 
obstacle to the introduction of the process in many cases ; but it 
m^ht, perhaps, be made to assume the shape of a smoke-collector^ 
thin round the outer edge and hollowed in below. — Builder, 



A NOVEL APPLICATION OP THE SLAKING OP QUICKLIME 

Has been proposed by Dr. John Davy (brother of Sir Humphry), 
in the Edinburgh New Philosophical Journal, It is well known 
that as soon as water is added to and absorbed by well-burnt lime 
fresh from the kiln an immediate union takes place, the mass be- 
coming broken up and falling into powder, with the production of 
much heat and steam. This does not take place when the lime 
has been exposed to the action of the air for two or three days ; 
during which the lime gradually absorbs a Kttle water. With re- 
spect to these phenomena, Dr. Davy records the results of several 
experiments, which showed the explosive power of the lime when 
placed in holes or receivers, and treated with water, or with solu- 
tions of common salt, carbonate of ammonia, &c. We have no 
space for the detaiU which lead Dr. Davy to suggest the applica- 
tion of the explosive force of lime to the blasting of rocks and 
similar purposes, but give an account of two of his experiments. 
A boring was made in a block of sandstone about fifteen inches 
deep and two inches in diameter ; this was filled with small pieces 
of quicklime, and the hole was closed by a plug of wood. No 
rending ensued, although the hydrate was formed. The elastic 
expansive force was not superior to the resistance, and the steam 
was condensed. A second experiment was made, substituting for 
the boring in a rock a strong earthenware jar, capable of holding 
about a quart. It was similarly chained, and tightly corked, the 
cork bound down firmly by a cord. After about fifteen minutes 
an explosion took place, with a report like that of a pistol. The 
jar was broken in several pieces, and some of them were projected 
many yards from the spot. Now, as coal is not nearly so resisting 
as sandstone, and as its boring is easily effected, Dr. Davy ex- 
prosses the hope that the experiment may be repeated in a colliery. 
It is easily made, at a cost not worth mentioning ; it is attended 
with no serious danger ; and, should it be successful, it may con- 
duce to the saving of many valuable lives. — Illustrated London 
Nem, 
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OONDUOnOK OP HEAT. 
In relation to l>^dall'8 researches, M. TAbb^ Laborde states 
that he heated to redness one end of a thin iron bar so long that 
the other end could be held without burning. When the red end 
"was plunged into water the other end became so hot that he was 
compelled to drop it. The rapid compression of the hot metal, 
he saySy is no doubt the cause of the elevation of temperature ; 
bnt he asks if another cause may not be suspected ; for instance, 
the creation of thermo-electric currents ? For this purpose he 
made a rather rough experiment, which is described mZesMondet, 
Vol. vi., No. 1. 



NEW MATCH. 

The dangers arising from the universal adoption of the common 
ludfer match have induced chemists to seek a substitute for it. 
M. Peltzer has recently proposed a compound which is obtained 
in the shape of a violet powder, by mixing together equal volnmes 
of solutions of sulphate of copper, one of wluch is supersaturated 
with ammonia, and the other with hyposulphite of soda. A mix- 
ture of chlorate of potash and the above powder will catch fire Isj 
percussion or rubbing ; it bums like gunpowder, leaving a blad^ 
residue. M. Yiederhold proposes a mixture of hyposulphite of 
lead or baryta, or chlorate of potash, for matches without phos- 
phorus. The only inconvenience of this compound is, that it 
attracts moisture too easily. 



TEMPERATURE OF THE SEXES. 

Db. J. Davt has communicated to the British Association the 
results of some experiments he had made as to the relative Tem- 
perature of the Two Sexes. The theory of Aristotle, that a man 
possessed more warmth than a woman, had been disputed ; and it 
had been held by some, as the result of modem research, that the 
temperature of women was slightly superior to that of men. Not- 
withstanding this, however, from such observations as he had been 
able to make, he considered the early opinion the more correct. 
Taking the average, it appeared that the temperature of males 
and females was as 10*58 to 10*13. He had more recently made 
some additional observations, using a thermometer of great deli- 
cacy, and taking for the purpose of his experiments six persons, 
three men and &ree women, all in good health. The result was^ 
that the temperature in the case of the men varied between 90 
^d 994, that of the women was between 97} and 98. An ex- 
amination of other animals gave a somewhat higher temperature 
for the male than the female ; six fowls showing the proportion of 
108*83 for the former to 107*79 for the latter. 
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CHEMIOAL PHOTOMETEB FOB UETEOROLOGIOAL 0B8EBVATI0N. 

Pbofebsor Boscoe has explained to the British Association the 
principles upon which the method of measuring the chemical ac- 
tion of light depends, and described the results which he had 
obtained in Manchester. By means of this instrument it is easy 
to obtain the daily curve of chemical intensity of the sunlight at 
any spot, and the whole apparatus is of a very simple and com- 
pendious description. 

LUMINOUS AND OBSCURE RADIATION. 

Pbofsssor Ttndall, in the Philosophical Magazine for 
November, details his numerous experiments demonstrating the 
character of the Badiation from a hydrogen flame under a variety 
of conditions, the apparatus employed, and the results obtained! 
We select a few of the latter. Fifty experiments on the radiant 
heat of a hydrogen flame make the transmission of its rays through 
a quantity of iodine, which is perfectly opaque to light, 100 per 
cent. To the radiation from a hydrogen flame the dissolved iodine 
IS therefore perfectly transparent. It is also sensibly transparent 
to tiie radiation from solid bodies heated under incandescence, and 
to the obscure rays emitted by luminous bodies. Professor 
TyndaU found that, dividing the radiation from a platinum wire 
rused to a dazzling whiteness by an electric current into twenty- 
four equal parts, one of these parts is luminous, and twenty- three 
obscure ; dividing the radiation from the most brilliant portion of 
a flame of coal-gas into twenty- five equal parts — one of those parts 
is luminous and twenty-four obscure ; dividing the radiation from 
the electric light emitted by carbon points and excited by a Grove's 
battery of forty cells, into ten equal parts, one of these parts is 
luminous and nine obscure. 

The following conclusions are very remarkable: — "On a tolerably 
dear night a candle flame can be readily seen at a distance of a 
mile. The intensity of the electric light used by me is 650 times 
that of a good composite candle, and as the non-luminous radiation 
from the coal- points which reaches the retina is equal to twice the 
luminous, it follows that at a common distance of a foot the energy 
of the invisible rays of the electric light which reach the optic 
nerve, but are incompetent to provoke vision, is 1300 times that 
of the light of a candle. But the intensity of the candle's light at 
the distance of a mile is less than a 20,000,000th of its intensity 
at the distance of a foot ; hence the energy which renders the 
candle perfectly visible a mile off would have to be multiplied by 
1800 X 20,000,000, or by 26,000,000,000, to bring it up to the in- 
tensity of that powerless radiation which the eye receives from 
the electric light at a good distance. Nothing, I think, could more 
forcibly illustrate the special relationship which subsists between 
the optic nerve and the oscillating periods of luminous bodies. 
The nerve, like a musical string, responds to the periods with which 
it is in accordance, while it refuses to be excited by others of 
vastly greater energy which are not in unlaon m\Si S^a «wa.r — 
Alkraetf in the Illustrated Li/ndon News, 
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ABTinOIAL LIGHT AND LIOHTINa MATERIALS. 

A PAPEB on this subject has been read at the Society of Arts by 
Mr. B. H. Paul. In speaking of the history of Lighting 
Materials, mention was wade of Sie fact that, just before '* gas 
was discovered, mineral oils of the petroleum or paraffine class- 
were being tried with every prospect of success. These oils were 
distilled, as they still are in some cases, from bituminous shale and 
other minerals. Although the introduction of gas completely 
superseded the mineral oils at that time, works were established 
in France in 1830 for the manufacture of artificial petroleom, and 
these are still in operation. Somewhat later, other works wer» 
started in other parts of the Continent as well as in this country ; 
and about the year 1853, the earth oil of Rangoon was examined 
by Mr. Warren De La Rue and Hugo Miiller, with a view to its 
application for lighting purposes. About 1860, the extraordinarily 
abundant supplies of petroleum in America became the object of 
special interest as materiab for lighting. One object of the paper 
was to consider the charging of atmospheric air with vohUale' 
mineral oils, on the principle discovered and patented by the late 
Mr. Mansfield many years ago, and recently brought out as a 
new French invention. The danger of explosion was, under 
certain circumstances, admitted ; but it was considered possible to 
make arrangements for completely obviating that objection, so 
that these oils might be burnt like gas without any danger of an 
explosive mixture being formed. 

USES OP PETBOLEUM. 

The properties of Petroleum Oils have been described at 
pp. 52—54 of the present volume ; together with a notice of the 
use of Petroleum as a steam fuel. In the Scientific American it is 
stated that a Government Commission has investigated, by actual 
experiment, the process of using bydro-carbon oils for the genera- 
tion of steam, by the method and process of Messrs. Shaw and 
Linton, of Philadelphia. 

This Commission made a series of careful experiments, extending 
over a period of five months, which have proved highly satisfactoiy. 
From their Report we extract the following : — 

*' TheTolome of flame was so great as to pass entirelv throng the tubes 
of the boiler, and beat tbe smoke-pipe red-hot for several feet fhnoa the baae^ 
in consequence of which the maximum amount of combustion and eyaporatioa 
was not reached in the use of petroleum. 

** The eyaporation in favour of petroleum was 103 per cent., as thown by 
the report ; the same boiler being used with the best anthracite coal, and 
under precisely the same condition. 

•* The time of generating steam from water of equal temperature to 20 lb. 
pressure above the atmosphere was, for the oil, an average of 23zDinutee, and 
for the coal 60 minutes ; or in favour of the oil 114'3 per cent. . , - 

"The time from full operation for the complete extinguishment of the flre 
in the use of the oils was about 16 seconds. One of our iron-clads or naval 
steamers, by its successfol use as suggested in the experiments so far as tried, 
would be enabled to keep the sea under steam three times as long, with lesa 
labour and greater cenvenience as compared with the use of coal, equal 
weJgbta of each on board being conaideiWL." 
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These adyaniages, as set forth in this Beport, are very great, and, 
iftrae, a complete revolution in the mode of generating steam 
will be the result. The Commissioners accordingly recommended 
the Secretary of the Navy to introduce the oil on boaid one of the 
Grovemment steamers, to determine practically its economical 



In addition to the discovery of extensive deposits of the oil in> 
Southern Eussia, large quantities are alleged to have been found 
on the Pacific, in California. 

The Michigan petroleum, lately discovered, has been analyzed,. 
and found to be of a very superior quality. It has less odour than 
the crude Pennsylvania oils, and will yield 20 per cent, more or 
the refined article than the former. Its specific gravity is 40 deg. 
That of the Pennsylvania oil ranges from 45 deg. to 47 deg. 
Albion petroleum is easily deodorized, and, when refined, makes 
a clear white oil that bums freely, and is entirely non- explosive. 
It yields but little naphtha, and stands a fire- test of 140 deg. 

It is erroneous to imagine that experimental inquiry in this path 
of science is confined to America. Very recently a locomotive- 
was fitted, on the St. Helen's Railway, to burn coal oil, on a sys- 
tem proposed by Mr. W. B. Adams. 

In France, by experiments it has been proved that the oil will 
generate as much steam-power in twenty-eight minutes as coal in 
an hour. Then there is the great saving of stowage, and an> 
economy of expense by which it is asserted that 77,000 frs. would 
be saved in one voyage across the Atlantic. 

Mr. J. Turner Hall, gas engineer, has succeeded in constructing 
a signal lamp and lantern in which petroleum may be used with 
perfect safety, and a brilliant and uniform light be obtained. The 
light is not affected by gusts of wind. It is already in successful 
operation in several of the stations on the London and North- 
western Bailway. In addition to its employment for railway 
flignalfl, it may also be used for lighting coal and other mines, 
hghthouses, and similar places. It is said that whilst the new^ 
petroleum lamp gives a large excess of illuminating power, the 
actual cost as compared with other oils is less by upwards of 50 
per cent. ' 

The Polytechnitches Journal speaks of a new outlet of earth oiL 
in the rich and remote province or principality of Wallachia. 
The general result of Dr. Otto Buchner's analysis is, that the 
Wallachian product is a valuable contribution to commerce and 
industry, although he does not think it has demonstrated its fitness 
to compete with the petroleum of Pennsylvania. Dr. Buchner, 
however, has not found his experiments confirm the assertion of 
American analysts, that the lighter Pennsylvania oils of a specific 
gravity of 0*80, give 90 per cent, of burning oil. His highest 
result has been 70 per cent., of which from 15 to 20 per cent, was- 
of benzine. — Mechanics' Magazine. 
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GLUCOSE. 

The transformatioD of sugar into Glucose (grape sugar) by heat 
has been effected by M. Morriez, by submitting two syrups, in two 
vessels of equal capacity, to a regular ebullition during ten hours, 
the evaporated water being exactly replaced so as to maintun the 
same level in the two vessels. Twenty-six times more glucose was 
produced in the syrup of the sugar-cane of Martinico than from 
the syrup of the beet ; and by a boiling of eighteen hours the 
syrup of the sugar-cane was completely transformed into glucose. 
The total transformation of the beet-sugar into glucose re- 
quired a much longer period. The rapid transformation of the 
Martinico sugar is due to the presence of free acid, always found 
in these sugars. 



EXTBACTION OP POTASH PROM MARL. 

Mr. G. J. ScATTERGOOD, in the Proceedings of the American 
Pharmaceutical Assodationy describes a method for procuring 
Potash from the Green Sand or Marl of New Jersey, which 
contains among other constituents from ten to twelve per cent, of 
this alkali. The results of the experiments negative the hope of 
|X)tash ever being economically extracted sufficiently pure for 
pharmaceutical and commercial use, so as to compete in price with 
that derived from wood ashes ; yet the details are very interesting, 
since they show the effects of certain agents upon a substance the 
chemical nature of which is as yet but little known ; and the editor 
•of the Chemical News has done well in reprinting Mr. Scattergood*s 
letter in No. 246 of his journal. — Illustrated London News. 



THE MANUFACTURE OP SODA. 

M. Scheurer-Kestner, in a communication to the French 
Academy of Sciences, gives the following r^sum^ of the Leblanc 
process : —The reaction passes through three phases. In the first 
moments the sulphate of soda is reduced to sulphur, with the dis- 
engagement of carbonic acid; a double decomposition ensues 
between the sulphur formed and the carbonate of lime ; finally, a 
partial reduction by the carbon of the carbonate of lime employed 
in excess, and checked by the cooling of the mass. The addition 
of an excess of lime has a double use : it serves to replace that 
which is reduced into an oxide in the course of the operation, 
through the imperfect mixtures; and it permits the seeing the 
exact moment in which the reaction is terminated. Further 
details will be found in the Comptes Rendus, voL lix., No. 16. 



chemistry op wine. 
M. Pasteur's latest paper on this subject appears in No. 8, 
VoL xxxviii., of the Cowjotcs Keud^tA oi \.\i^ Yx^'OfthL Academy of | 
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Sciences. He has been led to the result that the spoutaneous 
changes in wines are correlative with the presence and multi- 
plication of microscopical vegetations, several of which are 
represented in an engraving. He ascribes acidity in wines to the 
Mjcoderma aceti and Mycoderma vini ; and bitterness in them 
to curious vegetable filaments associated with small brown 
spherical grains. 



CLABIPIING WINES. 
The number of eggs employed in Paris alone in Clarifying Wines 
is about 4,500,000. By this means a wholesome and nourishing 
article of food is taken away from public consumption, and its 
price considerably enhanced. To avoid this, certain kinds of 
powders are now beginning to be employed by which wines may 
be clarified with equal facility and at a smaller expense. — 
Mechanics' Magazine, 



INTOXICATING EFFECTS OP ABSINTHE AND TOBACCO. 

In a medical study addressed to Absinthe- drinkers, read at a 
meeting of the French Academy of Sciences, M. £. Decaisne 
terminates his memoir by asserting that — 1. In equal doses, and 
with the same degree of concentration as brandy, absinthe produces 
more injurious effects on the animal economy. 2. It causes in- 
toxication more rapidly, and its influence upon the nervous system 
lesembles n^ore that of an acrid narcotic poison than that of in- 
toxication by alcohol. Although one of the greatest dangers of 
absinthe exists in the adulterations tq which it is liable, yet 
M. Decaisne asserts that even a moderate use of it in good quaUty 
is so injurious that its consumption ought to cease entirely. 

At the same meeting a note was read from M. Gallavardin, de- 
scriptive of the intoxicating effects produced on various persons by 
the application of tobacco-leaves to the skin. In the case of a ro- 
bust peasant, aged twenty-seven, subject to rheumatism, it produced 
headache, trembling of the limbs, nausea, and vomiting, acce- 
lerated pulse, &c. Shnilar effects were produced by the powder 
of tobacco mixed with butter, by the juice, and by other forms of 
this narcotic applied to the skin. 

The abuse of Tobacco is stated by M. Decaisne, in a memoir 
read at a recent meeting of the Academy of Sciences, to produce 
an intermission of the action of the heart and pulse in certain per- 
sons. He found this to be the case in twenty- one persons out of 
dghty- eight inveterate smokers. This affection, which he terms 
narcotism of the heart, is curable by suspending or reducing the 
consumption of tobacco. He stated that neither of the persons sub- 
jected to his observation had any lesion of the heart, or was in a 
state of health likely to lead to it. The exorbitant use of tobacco 
was the sole cause of the affection. 
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STTLPHATE OF IBON AND VEGETATION. 

It IB stated as a Dew discovery that woDderful effiscts may be 
obtained by watering fruit-trees and vegetables with a stdutioo of 
Sulphate of Iron, under this system, l^ns will grow to nearly 
double the size, and will acquire a much more savoury taste. The 
pear seems to be particularly well adapted for this treatment. 
Old nails thrown into water and left to rust there will impart to it 
all the necessary qualities for forcing vegetation. 



EXTRACTION AND FBESEBVATION OF ABOMATA. 

In the CkenUcal News, No. 266, Mr. C. R. Tichbome states, 
that being desirous of preserving a vegetable lusus natura for 
-some time, he submerged it in some weak glycerine, considering 
that that fluid would be less likely to destroy the tender organism, 
and also remembering that it had been found most efficient in 
the preservation of animal tissues. The glycerine ans?rered its 
purpose most admirably, preserving the delicate parts of the plant 
and preventing decomposition. He immediately saw that this 
property of glycerine might be made available for certain pharma* 
c^utical purposes, where it was desired to preserve or to extract 
the aromata of vegetable products, such as elder, orange, or rose 
flowers, and also might be substituted for the oils and fats used 
in the process termed enfieurage. The glycerine need not be 
•especially pure, but should be devoid of odour. The elder-flowers 
should be gathered when the corolla is fully expanded, but not 
too far gone ; they should then be plucked from the stem, and 
packed firmly in wide-mouthedbottlesor jars without crushing them; 
and the whole should then be covered with glycerine. Mr. Tich* 
borne states that he has thus preserved flowers for two years, and 
on distilling them, procured a water the perfume of which has 
equalled the most recent product. 



MEDICINAL MUDS. 
Db. T. L. Phipson has sent to the British Association two 
specimens of the Medicinal Muds of the Island of Ischia. He 
bad no doubt that the water, in its natural state, was strongly 
impregnated with sulphuretted hydrogen. It was doubtless to 
the presence of sulphur that muds owed some of the medicinal 
properties ascribed to them, as it was the only active substance 
present in them. The black colour of one specimen was owing to 
a layer of black sulphide of iron formed by the action of the 
sulphuretted hydrogen upon the grains of green feldspar, which 
it enveloped completely. When the mud was exposed to the air 
for some time the black sulphide was gradually oxidized, and the 
grains assumed their original green colour. The curious custom 
of plunging the body into muds of this kind, as a means of re- 
storing health; was not confined to the Island of Ischia. The 
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l)eneficial effects tbat were said to follow this treatment were 
jnrobably owing as much to the cleaoHing and stimulating effect 
Iffoduced by &e friction of the grains of sand upon the skin 
as to the presence of sulphur and sulphuretted hydrogen in the 
muds. 



lODOFOBH. 

Db. Kiamia having examined and tried the physiological and 
therapeutic qualities of Iodoform, chemically an iodide of formyle 
prepared by the simultaneous action of iodine, alcohol, carbonate 
of soda, and water, has found it to possess ansesthetic, antiseptic, 
and anti-miasmatic qualities. When iodoform is administered 
filowly and continuously, it causes excess of secretion from the 
liyer, the lungs, the salivary glands, and the loins ; the patient, 
instead of falling off, as in the case when he is treated with iodine, 
growB rather fat. Iodoform may be administered without any 
danger in large doses, which may be gradually raised to three 
grammes per day, but very large doses will cause symptoms of 
iodism. It is good for tumours, rebellious eruptions, &c. 



A NEW PROCESS FOB PBESEBVINO MEAT, 

Proposed by M. Pegliari, has been reported to the French Academy 
of Sciences by M. Pasteur. It consists in inclosing the meat in a 
layer of benzoin and alum — a mixture at once anti-hygrometric 
and antiseptic. The meat thus inclosed and abandoned to the air 
loses the greater part of the liquids which, by their tendency to 
decompose, contribute most actively to putrefaction. In the office 
of the Academy were deposited a leg of mutton and several other 
pieces of meat, which had been sent from Italy. The mutton 
bad lost much of its freshness and gave out a little odour ; but a 
fine piece of beef did not give the least sign of alteration, and 
seemed to preserve its original freshness. 



DIAMAGNETIC ACTION OP WATEB. 

Pbofessob Maas, of Namur, in a communication on this 
tabject, made to the Koyal Academy of Sciences of Belgium, 
expresses his opinion that Water is the determining cause of 'the 
Diamagnetism of certain organized substance. He states that 
Faraday, in his work on magnetism, has ranged elder-pith and 
ivoiy among diamagnetic bodies. After having observed the dia- 
magnetism of a small prism of elder, he was surprised to find it 
obanged to para-magnetism within a short time. In order to 
ascertain the cause, he cut from a long cylinder of oldish elder- 
pith two prisms, using a knife electrotyped with copper. One of 
lliese prisms was left exposed to the air, the other was inclosed in 
« flask containing some drops of distilled water. The fix^^^ ^%>sk 
fiofund to be powerfully axial-magnetic, \i\iQ o>^>qat «a ^c)r«^^^»^ 



208 TEAB-BOOK OF FACTS. 

equatorial. M. Maas hence concludes that the water made the 
latter diamagnetic. Several slices of ivory, cut in different direo- 
tions from an old piece, equally surprised him, since none placed 
itself across the axis of the magnets ; one placed itself anally, 
another made a very open angle with the same axis. A third 
example was a small cylinder composed of starch, gum arable, 
and water. Freshly prepared, it placed itself transversely, but 
when spontaneously dried it became para-magnetic. '*Hence^" 
says M. Maas, ** we may be permitted to suppose that many 
natural organic substances owe their diamagnetic property to the 
interposition of liquids, of which water forms the largest propor- 
tion." The apparatus employed in the experiments wasa FaradGiy's 
electro- magnet,modified by Becquerel and constructed by Secretan. 
— Illustrated London News, 



UTILIZATION OP SKWAGK. 

Db. Huohes Bennett, of Edinburgh University, has read to 
the British Association a paper on " The Physiological Aspect of 
the Sewerage Question." He commenced by stating that the 
importance of the subject was now universally recognised. In an 
economical point of view this country annually lost about 
10,000,0002. by the non-utilization of sewage, and if account were 
taken of the cost of the works required to carry off the sewage^ 
the extent of national loss might be doubled. The difficulties in 
the way of the application of sewage to agriculture arose from 
three sources — 1. From the large admixture of sewage with water. 

2. From certaia ideas of its prejudicial influence on health. 

3. Owing to the nuisance which it was thought by some woald 
thereby be occasioned. All plans for the utilization of this im- 
portant material were more or less interfered with, in consequence 
of the assumption that there was something pestiferous or un- 
healthy in the fermentation, exposure, and smell of sewage. He 
agreed with Mr. Kawlinson, who was examined before the Com- 
mittee of the House of Commons, that the health of the people 
was the first consideration ; but he could not agree with him that 
the risk to public health from the utilization of sewage was such 
that it was better at any cost to remove it from towns and throw 
it into the sea. To prove the fallacy of that opinion, and remove 
some of the difficulties suiTounding the question, he laid down the 
following propositions : — 1. That atmospheric air strongly impreg- 
nated with odours of various kinds was not necessarily injurioos 
to health. 2. That atmospheric air without smell was often most 
deadly. From these two propositions he inferred — 3. That there 
was no necessary connexion between smell and deleterious gases. 
Smells by themselves might be considered as non-injurious. They 
were not even a nuisance to those who lived among them. The 
sense of odour was very easily paralyzed. 4. That delet^ous 
gases arising from excreta were injurious, being inhaled from pent- 
vp drains, 5, That emanatioiia liom ^\na and sewage entering 
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mnniiig straams were in no way dangerous. 6. That typhoid 
fe?er oonld not be proved to originate from excretal fermentation. 
7. Tbattbe improvement of <kainage by costly wor^ did not 
neoegaarily dimmish the amount of disease. Typhoid fever in 
Edinbargh appeared to follow improvement in drainage. Im- 
proper food and drink had much to do with fevers, l^e worst 
efifecta were produced by bad water. Decomposeid animal matter^ 
by means of cesspools, found its way into our wells. The general 
eoDolasion at which he arrived was this — that, so far from sewage 
being poinonous and injurious to man, it was a source of growth 
I . to the vegetable, and through that to the animal, world. 

Dr. Livingstone bore testimony that stinks had not been the 

; ^ cause of fever in Africa. He gave one instance in which he 

had particularly noticed that a very bad smell had no effect what* 

! ever on health ; although he and his companions, in coming down 

I the Shire, remained for the night in water literally as black as 

ink, and having a most abominable smell, the white paint of the 

vessels quite black, the brasswork being turned the colour of 

htotae, and even the yards discoloured. He inquired among 

the natives if they had ever observed such a state of things before, 

I and whether fever had followed it. They said no ; no disease fol- 

I kwed it, and such was actually the fact. They had no fever in 

consequence of spending the night in that atmosphere. From all 

his other experience, he came to the conclusion, that whatever the 

lever might be it did not come from bad smells. He thought bad 

smeUs ought to be got rid of as soon as possible ; but it would be 

a great mistake if medical men or others supposed from the pre- 

seooe of a bad smell there must be fever. 

Dr. Kirk corroborated what had been stated by Dr. Livingstone. 
Dr. Budd moved a resolution to the following effect : — " That it 
is desirable that a Committee be appointed to report to the Asso- 
ciation, at some future meeting, ' whether the specific agent which 
is the cause of typhoid fever be ever created de novo out of com- 
mon sewage, or whether the sewer only propagates this fever by 
the dissemination of germs contained in the liquid discharges of 
persons already labouring under the disease.' '* After some dis- 
cuarion, the resolution was agreed to. 

Mr. W. Gree read the following paper, giving an account of the 
mode adopted at the Bradford Union (Wiltshire) for the Utilization 
of Sewage, where the boys' and girls' schools' sewage has been 
for two years simply, clearly, and effectually deodorized and 
wboQy saved by the Bev. H. Moule's earth method, or the '' dry 
way." It is quite inoffensive, and might be handled by a lady in 
potting flowers. A discussion followed, in the course of which 
Mr. Gree esdiibited a box of the product, which had the-appearance 
of mixed earth and guano. 

Professor Miller, Mr. Young, and several other gentlemen 
Gontinaed the discussion, in the course of which the opinion was 
expressed that precipitation destroyed the value of sewage as 
manure ; and that the only plan of making t\iQ OTd\xv».x^ ^"^^^^ ^'l 
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towns available for agricultural purposes was to distribute it on 
the land in a liquid form. 

Mr. Tite said, the whole matter of the disposition of the London 
tsewage had been before him for a considerable time. 

The London Sewage was something enormous in qmintity. It was col- 
lected in immense reservoirs, and then poured into the river at times when it 
would be swept out to sea. Thus, the whole of the sewage of London, con- 
taining important chemical constituents, was utterly wasted. He had no 
doubt that they should reUeve the basin of the Thames completely of the 
aewage which fell into it from Chelsea to below London ; but, vrith regard to 
the utilization of the sewage, thev did not see their way clearly, and on an- 
other point they were in a great Sifficnlty. This point was as to what was to 
become of the drainage of the large towns above tneir district, because it was 
impossible to join them with London, and it was idle to seek to drain Oxford 
hy any lateral drainage that could reach the sea. At the present time Kings- 
ton had made arrangements to pour its sewage into the Thames, but was 
stopped by an injunction obtained by the Conservators of the river, by which 
they had been taught that such nuisances could not be continued. The ques- 
tion then remained, what was to be done with it ? Two facts had been proved. 
At Leicester, where the experiment had been carried on regardless of ex- 
pense, it was proved that the deodorizing of sewage by lime would purify 
water and prevent it becoming a nuisance to the stream. Since then it had 
been proved that fish flourished there, and the herbage and firuit, which be* 
fore were poisoned, had now returned to their uormjd condition. This ftet 
' was also apparent, that the products which it had been thought would be 
sufficient to pay for these works had proved an entire failure ; and except for 
the lime used, which was very useful for the fertilization of land, it had 
proved utterly useless. The other fact was the experiment at Chroydon, 
which certainly did appear most successful. There the river formerly was 
polluted by the sewage. A farm of forty acres was then taken ; ordinary 
drains were cut, the sewage was turned into the land before it passed into the 
river, thus purifying it ofits oflfensive ingredients, and proving of great ad- 
vantage to ttie land. Croydon had thus solved the problem extremely well; 
but how such a system could be applied to London was a problem still unan- 
swered. He described various propositions whldi had been submitted to the 
Metropolitan Board of Health, and that they had acted on the opinion of Mr. 
Bawlinson, the Government engineer and the adviser of the Government, 
who was of opinion with regard to London, that it could never be made a com- 
mercial success, and must end in bankruptcy. Of course in Bath they were 
more happily placed ; they had not to deal with the excretions of 3,000,000 

S arsons, and the experience of Croydon might be applicable to the case of 
ath. 



THE FRESCOES IN THE HOUSES OF PAELIAMENT. 

Mb. W. Poole Kino, of Bristol, has read to the British Asso- 
ciation a paper on " The premature Decay of the Frescoes in the 
Houses of Parliament, its cause and remedy." He said: 
** Having lived for many years upon the Durdham Dovm lime- 
stone, and for a long course of time made observations on the 
walls built with mortar from this stone, which I understand has 
b«en brought from Bristol, and used for the plaster on which the 
national frescoes have been painted by special recommendation 
from authority ; and having frequently examined those walls, 
both in and out of doors, I immediately recognised from the 
description given by Mr. B. Atkinson, in a paper published in the 
Journal of the Society of Arts, that exactly similar effects were 
taking place on the wa^ oi \kQB.Q\i^ea Qll^^\SaM!CL<&n.t to those 
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which I had been accustomed to see in constant operation. All 
the beds of Burdham Down limestone are of marine origin, 
being full of marine shells ; and, although in the long lapse of ages 
«ince they were deposited, the marine salt, with which the stone 
must have been saturated, has, for the most part, been washed 
•out, yet still a trace of it remains insensible to an ordinary 
•analysis. It is the general practice to bum this stone into lime 
with breeze (or cinder, taken from the scavenger's yai-d), and this 
freeze always contains sulphur. 

"I need hardly say, tbat in burning, the minute quantity of 
marine salt in the stone is converted, for the most part, into sulphate 
•of soda, or the salt well known in commerce as Glauber Salt. 
On most of the walls that grow cold in winter, I have found 
needle-form crystals, varying from a bloom 1-1 00th of an inch to 
needles of 1 inch in length, and in some instances in damp old 
waUs, such as the cloister walls of a cathedral, the crystals stand 
out to the length of l^in. First, I examined these crystals che- 
mically. They were generally composed of sulphate of soda, in rare 
instance found mixed with nitrate of potash, and sometimes with 
amall quantities of muriate of lime and magnesia. I soon be- 
<came familiar with these bunches of needle-form crystals, and from 
their taste and general appearance, could not mistake them. 
When the weather becomes dry, all these bunches of crystal 
-efflorescence are converted into a loose white powder, much of 
which drops from the wall, carrying with it shales of plaster, or 
flakes of paint, or films of whatever material the surface of the 
wall is covered with. Moisture will condense on the wall, if 
flowed to grow cold, in damp weather; the white powder is 
ihen dissolved, and the liquor, a solution of sulphate of soda, is 
absorbed by the mortar or plaster. Architects are in the habit 
<of proving the value of the various kinds of stone presented for 
their use, fo^ the endurance of frost, by a saturated solution of 
«ulphate of soda, similar to this liquor, which on crystallizing, 
imitates the heaving and splitting action of ice forming from 
water. Accordingly, this liquor is no sooner absorbed, as the 
wall dries, than it aggregates into ice-like crystals, and the 
plaster is disintegrated and heaved by the dynamical force de- 
veloped in their formation. The plaster having sustained this 
injury, the salt transforms itself, and shoots out into bunches 
•of needle-form crystals, only to fall again into the teirible white 
powder, as the air becomes warm and dry. Thus a constant 
«uoce88ion goes on of solution and desiccation, with the changes 
of the weather and temperature; and if the wall be permitted 
to cool with the frost, the ruin of the plaster is insured. Sul- 
phate of soda exists, not only in Durdham Down limestone, 
imt unfortunately in many other stones; also in much abun- 
-dance in all the lias mortars, and in London clays. In fact, 
I doubt if any London wall is entirely free from its presence. 
We may, therefore, observe this kind of action of de^txvvR^vsrcv 
igoing on more or leas almost everywhere. A. tosii^^^ \!QL^^a!^^'^ 
o2 
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of its iojurions effect can be seen in the Crystal Palace, wher» 
not only the surfiwe of the richly-docorated walls is attacked, but 
also the plaster-cast statuary suffers, and requires constant reno- 
vation. In Borne and Florence, indeed, many frescoes have re- 
mained entire, with their colours smooth and in good order, for 
hundreds of years ; but these frescoes are on plaster noade 
feom travertino, a limestone of fresh-water formation, free from 
salt ; and the lime has been burnt with wood charcoal, in whicb 
there is no sulphur. 

'^ In a late view which I had of the admirable fresco which Mr. 
Herbert has finished, I found that the robing-room in the House 
of Lords was kept with a wet floor. If this apartment be ever 
allowed to grow cold, can we doubt that the fate of this glorious 
work of art is sealed ? Damp will condense in dix>ps on its surface,, 
and be absorbed ; and these drops will dissolve whatever trace of 
sulphate of soda exists in the plaster, or perhaps in the mortar of 
the wall. The salt will aggregate together (probably by the force 
of dialysis), then form ice-Uke crystals, to heave the plaster and 
show itself in a bloom on the surface of the fresco ; and then desic- 
cate into a dry powder, to be re-dissolved by the first moisture 
which comes over it ; and then be reabsorbed again till at last it 
aggregates into blotches, and the destruction be complete. To 

Eorve this fresco, I should recommend that the robing-room be 
; always warm, and as dry as possible, so that the sulphate of 
may not pass into solution and aggregation ; and surely such 
a work of art, of which the nation is so justly proud, is worth the 
cost of any expense incurred in its preservation. The * liquid 
glass process,' I understand, has been tried to secure the preser- 
vation of Mr. Herbert's fresco, but I doubt its power to prevent 
the plaster absorbing any drops of moisture which may form on 
its surface. Indeed, if there be any soda in the preparation of 
liquid glass, it may accelerate the work of destruction, for carbon- 
ate ot soda is almost as efflorescent a salt as sulphate of soda, 
into which, however, the former is often converted by the sulphu- 
rous acid gas seldom absent from London air. I conclude that 
fresco-painting on freshwater limestone walls, kept constantly 
warm and dry, will have the best chance of endurance for ages yet 
to come, for &ie delight of our remote successors." 

M^ASUBEHENT OF THB CHEMICAL BRIGHTNESS OF VABIOUS 
PORTIONS OF THE SUN'S DISC. 

Professor Boscoe's paper "On the Measurement of varioua 

' portions of the Sun's Disc,*' lately read to the Boyal Society, i& 

extremely interesting. The chemically active rays decrease in 

intensity from the centre to the circumference, which the Professor 

found by exposing a prepared paper in a camera to the action of 

the sun's picture, and comparing the shade of tint produced 

thereby at the centre, and at the circumference, with a certain 

standard. Dr. Woods, however, suggests the plan he described 

in the PhUosophical Magwdnt m SmV^, \%54. It. consists in ex- 

poaing the prepared paper to tlae Buu'a ^\fi\.\«^m'Caa ^^xEkSw^Vst,-^ 
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})eriod so short tliat the centre or most active rays only have time 
to act on it ; then, for the next impression, to leave the paper 
exposed for a somewhat longer time, so that a somewhat larger 
picture is obtained ; and so on, until the entire picture is given. 
For instance, suppose the sun's picture is divided into zones by 
concentric circles, and suppose the centre rays could affect the 
prepared paper in one second, the second zone in two seconds, the 
third in three seconds, and the circumference in four; then, by 
exposing the paper for these periods of time, a corresponding 
amount of the disc would be obtained ; the size of the impression 
produced would be in proportion to the time of exposure ; and the 
intensity of the. rays from any part of the disc would be more 
accurately fixed by once getting the time required for their action, 
and more permanently. Dr. Woods imagines, than by the use of 
the standard tints. This was the plan Dr. Woods adopted in 
1854 to show the identity of the sun's action on a photograpluc 
surface with that of flame, the centre rays of the latter being also 
more intense in chemical action than those at the circumference. 



'*HOW TO WORK WITH THE MICROSCOPE." 

A THIRD edition of this very useful volume, by Mr. Beale, has 
been published, containing more than twice the amount of work 
in the previous edition : three new chapters, nearly 100 pages, 
have been introduced ; and the number of plates has been increased 
froHi 82 to 56. The author's mode of injection and preparation of 
tissues, carried out by him with the aid of the highest magnifying 
powers yet made, are, in this volume, for the first time, published. 
The paper on Photography contains the result of many years* most 
earnest work. For the engravings, photographic copies have 
been substituted for the old drawings by hand ; and numerous 
explanatory subjects have been added. In short, this is a sound 
working book by a laborious worker, and is throughout practically 
useful. To aid the photographic illustrations, a glass of low mag- 
nifying power is attached to the bit of riband, serving as a place- 
finder, by which the most delicate beauties and articulations of a 
photograph may be made visible to the eye. 



THE WATT AND WEDGWOOD PHOTOGRAPHS. 

This interesting subject has been discussed by the Photographic 
Society of London, but not very favourably to the idea of either 
Watt or Wedgwood having been a photographer. The photo- 
graph found by Miss Meteyard amongst Josiah Wedgwood's 
papers has, strangely enough, been confronted with one ''from 
the same negative," which was exhibited by Mr. Malone as having 
been "taken by Mr. Fox Talbot about the year 1843 ;" and it 
could not have been among the earliest of Mr. Fox Talbot's pho- 
tographs, for he himself showed the writer of this one at Glasgow 
ftt an earlier date than 1843. How the photo^a^b. m Q^ti>^Nk^i^ 
came to be amongst Hxe Wedgwood papers Yiaa noV. -j^H.XifeRja. ^sasfex- 
tained; but it seems that these papers "hwo "ftot \i^\x\a^^^'^ 



214 YEAS-BOOK OF FACTS. 

for fifty years — so Mr. Bolton says. As to the large "photo^ 
graphs/* though peculiar, they are regarded as specimens of 
printing in colours. One of the silvered copper-plates has been 
pronounced by Messrs. Hughes and Eomber, the copper- plate 
manufacturers, to be only about twenty-four years old. It is a 
eurious fact, however, that it has been ascertained that a person 
named Daguerre was Wedgwood's agent for the sale of his potteiy 
in Paris. It seems to be believed that the Lunar Society, of which 
Watt was a member, were engaged in photographic experiments, 
so that there is still some mystery in the whole affair. — Builder, 
(For the details of the reputed discovery, see Year^Booh of 
Pacta, 1864, pp. 219-222.) 

PROGBESS OP PHOTOGRAPHY. 

Wothlytype, — ^A new process, which has been discovered in Ger-t 
many by Herr Wothly, and from him has been named *' Wothlyr 

-type," discards nitrate of silver, and discards albumen. "For the 
former it uses a double salt of uranium, the name of which is at 
present kept secret ; for the latter it uses collodion. By the ordi- 
nary method the paper to be printed is sized with albumen, and 
the surface of the albumen receives the silver preparation, which 
is sensitive to the light, and shows the printed image. The paper 
thus does not receive the image, but is, as it were, a mere bed on 
which lies the material that does receive it. By the substitution 
of collodion for albumen a different result is reached. In the first 
place, the film of collodion on the paper yields a beautiful smooth 
surface on which to receive the image, and the result is that pic- 
tures are printed upon it with wonderful delicacy. In the second 
place, the collodion before it is washed upon the paper is rendered 
sensitive by being combined with the salt of uranium. The sensi- 
tiveness, therefore, is not on the surface alone of the collodion 
film, it is in the film itself, and so completely passes through it that 
even if it be peeled away from the paper the image which it received 
will be found on the paper beneath. The vehicle thus employed 
is not less superior to all others yet known for printing the positive 
image on paper than it is to all others yet known for receiving 
the negative image on glass. The metallic salt which combines 
with it has also rare merits. In the first place, the manipulations 
are very simple and easy — far more so than in the silver-printing 
process, and thus the labour saved is considerable. Next, the 
paper, when rendered sensitive for printing, or ** sensitized," as 
the photographers say, keeps perfectly for two or even three weeks 
— an immense boon to amateurs, who can thus have their stock 
of printing paper "sensitized" for them; whereas at present, 
when the paper receives the sensitive preparation, it has to be 
used almost immediately, and will not keep more than a day or 
two. Thirdly, the colour and tone obtained are very various, in- 
cluding every shade that can be got by the ordinary silver plan ; 
hut, in addition, it has the advantage of being able to print any 

number of impressions of exactly Wxe Bessie colour^ and of doing 
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aw»y with all such difficulties as show themselves in mealinesa 
and irregular toning. The precision of result is a great point. 
By the silver process the results are never certain, and even whe& 
a print comes out perfect from the frame, the subsequent process 
of washing and fixing go seriously to alter it. Lastly, the pexv 
manent character of the new method is very remarkable. Nobody 
seems to know exactly why the old silver process gives way — . 
whether it be on account of the albumen, or the nitrate of silver, 
or the hyposulphite of soda. We only know that so many of the- 
prints prepared by the old method fail away that no reliance can 
be placed in those which seem to stand firm. We know how apt 
silver is to tarnish, and especially in atmospheres that abound iix 
the compounds of sulphur. Some photographers seem to think 
that it is this sulphur which does havoc to tiieir labours. What^ 
ever it be, ordinary photographs fade or darken, or in some way 
alter, and give us little hope of the fixity of those which still 
hold good. If it is the sulphur of the atmosphere or the albumen 
that does the mischief, then this which tells so much upon silver 
has no effect upon uranium ; and the images pictured on paper 
prepared with uranium and collodion give every prospect of lasting 
as long as the material holds together. These pictures have been 
exposed to sun and rain for weeks together, and give no sign c^ 
alteration. Water seems to have no effect. The process has been 
purchased from its German inventor by a photographic company, 
of which Colonel Stuart Wortley is the chairman. Colonel Stuart 
Wortley has long been known as one of our foremost amateur 
photographers. Some of his instantaneous pictures, especially 
his pictures of clouds, are among the finest things yet achieved in 
photography. — Times, abridged. 

Qua/ntitative Photography. — Professor Eoscoe, in a paper read 
to the British Association, said : — The theory of the photographic 
processes having been hitherto in the first or qualitative stage, he 
had imdertaken a series of experiments for the establishment of a 
Quantitative Photography, the method being based upon the ex- 
perimental law, discovered by Professor Bunsen and himself, by 
virtue of which a constant product of the intensities of the acting 
Hght, with the times of exposure, always corresponded to a con- 
Btant tint on the photographic paper. Hence, if several prepared 
papers were exposed to a constant light for varying periods of 
time, in order that they should all exhibit the same degree of tint, 
the reciprocals of these times of exposure represent the relative 
sensitiveness of the papers. By the help of the pendulum photo^ 
meter, the times during which the papers had been exposed were 
ascertained, and the degree of tint attained was read off by the 
soda ^ght. Tables were constructed showing the variation in sen- 
sitiveness produced by increasing the strength of the solution of 
salts employed, and curves drawn representing this relation. The 
Baits used were chloride of sodium, chloride of potassium, chloride 
of ammonium, and bromide of potassium. The next point ascer-^ 
tained was the fact that the sensitiveness of thd !^^t ^4 \^s:^ 
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▼ary with yariation of the base with which the chloriiie or bromine 
was combined. The third portion of the experiment refiwred to 
the comparison of the relative sensitiyeness of yaAous salts ; a 
oomparison of the sensitiveness of the chloride, bromide, and 
Bodide^ and mixtures of these. Professor Boscoe oondoded by 
expressing his intention of continuing these experiments. 

Photography on Ivory has not been successful hitherto, it is 
said, on account of the injurious action of the nitrate of silver. This 
evil, however, is stated to have been prevented by Mr. Lawrence^ 
an American, by dipping the Ivory, after it has received the imager 
in a solution of oxalate of peroxide of iron and oxalate of ammonia 
several times in a dark place, and then allowing it to diy. The 
plate is next put into a bath of red prussiate and oxalic acid, and 
after that washed in pure water. When it is dry, the excess of 
the oxalates of iron and ammonia is brushed away. If the image 
be too intense, the plate is plunged into a weak solution of 
cyanide of potassium until the image has acquired the suitable 
tone. The author of the process states that the image thus ob- 
tained presents an excellent surface for miniature-painting. 

Ifutantcmeoua Photography, — The American Journal of 
JPhotogra^hy suggests this improved practice with regard to Light- 
ing. ''Let it well be appreciated that the chemical process re- 
maining the same, the time of exposure is rigidly proportioned to 
the amount of light K it now requires ten seconds of exposure 
for a negative, and a babe can remain still but five seconds, you 
have only to get twice as much light, and your negative is made 
in five seconds. All artists of course understand that by re- 
moving the stops from the lenses, the light is proportionally in- 
creased, but at the g^eat expense of definition ; this plan should 
not be resorted to, therefore, except when other expedients are 
unavailable. Increase the light falling on the model, should be 
the maxim. In direct sunlight, portraits are made almost instan- 
taneously ; this is a capital fact — but how to make it serviceable is 
the question. If the direct sunlight be filtered through a pure 
blue medium, you eliminate everything which is obnoxious^ 
while the unadulterated actinic force is left to do its work. Light 
is wanted, the more the better ; then give it a chance to enter. 
Skylights facing the north, to avoid the beaming face of our 
best friend, are unkind and absurd. These thoughts are reason- 
able, and they are not an untried theory. Mr. Bogardus has 
lately constructed a camera-room, which we propose to the pro- 
fession as a model, where the correctness of the system of 
direct sunlighting is demonstrated ; the light looks towards the 
south, the sitter in a mild twilight is face to face with the sun ; Mr. 
Bogardus often gets the very best negatives in a fraction of a second. " 

Magnesium Light, — Professor Roscoe, having exhibited to the 
Manchester Literary and Philosophical Society this new lights 
emitted by burning a portion of a fine specimen of pure magnesium 
wire, 1 '^, in diameter and 10 ft. long, which had been manu&c- 
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tured by Mr. Sonstadt, expressed his opinion tbat, even for 
photographic purposes, the application of the metal will prove 
most important. Mr. Brothers, Mr. Parry, and other photo« 
graphers present, corroborated Dr. Boscoe's opinion respecting the 
▼alue of such a source of light for photography. Subsequent to 
the meeting, Mr. Brothers nmde an experiment upon the magnesium 
light, while he reports as follows — ** The result of an experiment 
J have just tried is that in 50 seconds with the magnesium light 
I have obtained a good negative copy of an engraving, the copy 
being made in a darkened, room. Another copy was made in 
tiie usual way in daylight, and in 50 seconds the result was about 
equal to the negative taken by the artificial light. The sufi 
was shining, but there was a good deal of fog in the atmosphere. 
(See ''Magnesium and its Light," pp. 196, 197.) 

PhotO'Kulptwre, — An ingenious application of photography is 
made in Paris by M. Willdme. By this process busts and statues 
of living persons are prepared in plaster and "biscuit," which possess 
much of that faithfulness and minute accuracy of detail which are 
80 striking in photographic portraits. The principle of the new art 
is easily explained. The person whose bust or statue is to be taken 
IS placed in the centre of a circular apartment 40 ft. in diameter, 
and 24 camerse obscurse sLre placed along the wall at equal distances 
from him and from each other. By means of a latch, which raises 
imd drops the slides at the same moment, 24 photographs are taken 
at the same instant of the sitter. He is thus represented from 24 
points of view. There are. of course six front views, six back 
views, and 12 side views, so that a clever artist would find in these 
photographs all the materials for a piece of sculpture to be fashioned 
by the eye. But this is not the course taken, mechanical pro- 
cesses being adopted which insure much greater accuracy. The 
negative of one of the portraits is placed in a magic lantern, and* 
the image printed upon it is projected on a large sheet of rough 
glass. The block of clay in which the model is to be cut is then 
placed on a revolving stand, the circumference of which is divided 
into 24 parts. A pantograph is next employed by which the clay 
is cut exactly to represent the outline on the glass. When one 
photograph has been copied, the image of the next is placed in the 
lantern, and the clay is turned round l-24th part of a circle. It 
is then copied, and so on with the 24 negatives. The result is 
that the block of clay exhibits 24 sides or facets, representing 
exactly the outlines of the 24 photographs. Of course there are 
ridges left which must be smoothed down, and this process is in- 
trusted to skilful artists. M. Claudet has on exhibition at his 
IpiJlery in Begent-street a large collection of full-sized medallions, 
small busts, and statuettes, prepared in this way. 



218 



ZOOLOGY. 



PUBLIC MUSEUMS — ^AOCLIMATIZATION OF ANIMALS. 

Db. J. E. Gbat, in his inaugural address to the Section of 
Zoology and Botany at the British Association meeting, has mad& 
some valuable observations upon the means for the better arrange- 
ment of Public Museums. We have not space for the details, but 
quote Dr. Gray's conclusion, that 'Hhe opinion is rapidly gaining 
ground, that the scientific student would find a collection solely 
devoted to study, and preserved in boxes and drawers, far morfr 
useful and available for scientific purposes than the stuffed 
specimens at present arranged in galleries of immense extent, and 
crowded with curious and bewildered spectators ; while, on the 
other hand, the general public would infinitely better understand, 
and consequently more justly appreciate, a well-chosen and well* 
exhibited selection of a limited number of specimens, carefully 
arranged to exhibit special objects of general interest, and to affora 
a complete series of elementary instruction, than miles of glass 
cases containing thousands upon thousands of specimens, all 
exhibited in a uniform manner, and placed like soldiers at *• 
review." 

Dr. Gray then remarks upon the Acclimatization of Animals; 
which has become a favourite subject with the more thoughtful 
student, as well as with the public : '^ Acclimatization, especially 
the introduction and cultivation of fish, was among the peculiar 
objects put forward by the Zoological Society at the time of it» 
foundation nearly forty years ago ; although, as we all know, it 
has been able to do very little for its promotion. Scientific 
zoologists are thought to be opposed to these views, or at least 
lukewarm on the subject. But (says Dr. Gray) I am convinced 
that they are totally mistaken in such a notion ; and that it can 
only have originated in the expression of a belief founded on ex* 
perience, that some of the schemes of the would-be acclimatizerB- 
are incapable of being carried out, and would never have been 
suggested if their promoters had been better acquainted with the 
habits and manners of the animals on which the experiments aie 
proposed to be made. With other members of the British Asso* 
elation, I have received a reprint of the Bules of Nomenclature 
drawn up by Mr. Strickland and others, and printed in the Beport 
of the Twelfth Meeting of the Association (1842), accompanied 
with a request to examine them carefully, and to commxmicate any 
suggestions to Sir W. Jardine, Bart. I can only repeat the sug- 
gestion I made when the rules were under the consideration ef 
the Committee of the Natural History Section at Manchester— 
viz., that the term acclimatizatioti Viaa been, employed in several 
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widely different senses : first, as indicating the domesHcation of 
animals now only known in the wild state ; secondly, to express 
the introductiovL of the domesticated animals of one country into> 
another; and thirdly, the cultivation of fishes, &c., by tie re- 
stocking of rivers, the colonization of ponds, or the renoYation of 
worn-out oyster or pearl fisheries by fresh supplies." 



POLYMORPHISM. 

Mb. a. B. Wallace has exhibited to the Entomological. 
Society two boxes of butterflies to illustrate his views on '' Poly- 
morplusm." He remarked that under the common term "variety*' 
many distinct phenomena were confounded, and proposed to con- 
fine that term to those cases in which there was indefiniteness and 
inr^^ularity in the variation ; where a so-called variety kept dis- 
tinct from the parent stock and propagated itself independently^ 
he would apply the term "local form" or " race.*' The specimens 
of Papilio exhibited showed another very remarkable form of varia- 
tion. In P. ilfem^OTi' the male was in each locality constant; it- 
had rounded hind wings, and was always nearly black, with a few 
ashy rays ; the female, however, existed under two distinct foims ; 
the first had wings shaped like the male, but with a very different 
ooloration, being more or less olive-coloured, and often banded oa 
the hind wings with whitish- yellow, and with marginal black spots. 
The second form of the female had the hind wings produced into a 
large spatulate tail, and marked with white patches radiating from 
the base. . Both these forms exhibited varieties in the same 
locality, but there were no connecting links between them. The 
males paired with both forms of female, and in each case the 
resulting brood assumed the forms above described. PwpUio 
Paramon was a parallel case, but here there were not only two 
forms of female differing from the male, but a third, which closely 
tesembled it. In Papilio Chrmenua three forms of female were 
found, all differing greatly from the male. Tl^e phenomena ex- 
hibited by these insects might be paralleled by supposing the dis- 
covery of an island inhabited by white men, and black, red, and 
ydlow women, and in which the union of these varied parents pro- 
duced children which always resembled one or other of the above 
forms, no intermediate forms ever occurring ; the boys being 
always white, but the girls black, red, or yellow, without any ne- 
oessaiy connexion with the colour of their mother, so that, for 
instance^ a black girl might be the ofispring of a white father and 
either a black, red, or yeUow mother. — See the Tramactions of the 
LimicBcm Society, 

DECAY OP SPECIES. 

Ds. Daubeny has read to the British Association a paper " On 
the Decay of Species, and the Natural Provision for extending 
their Duration.** The author said it may be assumed as an ac- 
knowledged fact, not only that every organized \>em^\^aa ^\as^ 
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to his existence, but also that the species themselves, both in the 
animal and vegetable kingdoms, wear out after a certun period. 
But it still remains to be inquired whether there are not certain 
natural contrivances for postponing this inevitable termination to 
a later period than .would otherwise happen. Confining himself 
to the vegetable kingdom, Dr. Daubeny suggested that one of 
these provisions would seem te be the introduction of new 
varieties, which, by diverging somewhat from the original type^ 
acquire fresh vigour, and thereby tend to prolong the existence d 
the species from which they are derived. One of the modes by 
which this variation in character is secured, follows as a con- 
sequence from the mode by which plants are reproduced through 
the instrumentality of the floral organs ; by the concurrent action 
of which an individual, intermediate in character between its 
respective parents, and therefore slightly divergent from both, is 
the result : so that this mode of multiplying the individusds of a 
species seems to fulfil an important end, even in cases where, as 
in plants of low organization, the increase of the species is suffi- 
ciently provided for by means of buds. Accordingly, plants pro- 
pagated by cuttings seemed in general to adhere very unifonnly 
to the same type, and to be more limited in their deviation than 
those produced from seeds. But this deviation from the per- 
manent type was still more completely carried out where the 
pollen of one plant is made to act upon the embryo of another ; 
and here, perhaps, may .arise those numerous contrivances to 
prevent f self-fertilization which Mr. Darwin and others have 
pointed out. To the same cause, perhaps, was owing the in- 
Hireased vigour which a plant obtains by the removal into a fresh 
locality or into a deserted country. Many, no doubt, might 
regard it as a sufficient explanation of these facts, to appeal to 
the changes produced in the constitution of a plant by such causes 
as tending to multiply the chances of some members of the species 
becoming adapted to the changes in the external conditions which 
occur in the course of time, and which might otherwise have 
proved fatal to its continued existence. There were, however, 
reasons for believing that this oolution did not embrace all the 
facts of the case, and that, even where every facility for producing 
the utmost amount of variation of which the species was sus- 
ceptible existed, a period at length arrived when a species dies 
out) although the climate, soil, and other external conditions con- 
tinue, so far as we could perceive, propitious. 



BEFLACEMENT OF SPECIES. 

The Heplacement of Species in the Colonies and elsewhere is 
the subject of the following note by Dr. J. D. Hooker, in the 
NcUttral History Review : — 

" We learn that in Australia and New Zealand the noisy train of Eng^ 
emigration is not more surely doing its work than the stealthy tide of Bnglish 
weeds, which are creeping o^er the ^Qa\A woii cxA^^^XaAl^vc^ «QiI in axuraal Ij 
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increaelDg ntunbers of eenera, species, and individoala. Cow-grass, dock» 
sow-thistle, watercress, So., grow everywhere ; and the youn^ native vegeta- 
tion appears to shrink from competition with the vigorous mtruders. The 
vapid propagation of European animab is no less remarkable. Mr. J. Haast, 
the Government geologist at Ganterbur]^, in New Zealand, has written to Mr. 
Darwin as follows : — ' The native (Maori) saying is, " as the white man's rat 
has driven away the native rat, so the European fly drives away our own, and 
the clover kills our fern, so will the Maoris disap{>ear before the white man 
himself." It is wonderful ,to behold the botanical and zoolo|;ical changea 
which have taken place since first Captain Cook set foot in New Zealand. 
Some pigd, which he and other navigators left with the natives, have increase.d 
and run wild in such a way that it is impossible to destroy them. There are 
large tracts of country where they reign supreme. The soil looks as it 
ploughed by their burrowing. Some station-holders of 100,000 acres have 
had to make contracts for kim'ng them at sixpence per tail, and as many aa 
22,000 on a single run have been killed by adventurous parties without any 
diminution being discernible. Not only are they obnoxious by occupying 
the ground which the sheep-fieurmer needis for his nooks, but they assiduously 
follow the ewes when lambmg, and devour the poor lambs as soon as they 
make their appearance. They do not exist on the western side of the Alps, 
and only on the lower grounds on the eastern side, where snow seldom falls, 
so that the explorer has not the advantage of profiting by their existence 
where food is scarcest. The boars are sometimes very larse, covered by 
loni^ black bristles, and have enormous tusks, resembling closely the wild 
boar of the Ardennes, and they are equally savage and courageous. Another 
interesting fact is the appearance of the Norwegian rat. It has thoroughly 
extirpated the native rat, and is to be found everywhere, even in the very 
heart of the Alps, growing to a very large size. The European mouse follows 
it closely, and, what is more surprising, where it makes its appearance, it 
dihres, to a great degree, the Norway rat away. Amongst other quadrupeds,, 
eattle, dogs, and cats are found in a wild state, but not abundantly. The 
European house-fly is another importation. When it arrives it repels the- 
bluebottle of New Zealand, which seems to shun its company. But the spread 
of the European insect soes on very slowly, so that settlers, knowing ita 
utility, have carried it in boxes and bottles to their new inland stations.* " 



SUGAB IN OOBPULKNCT. 

Ik connexion with the dietary system adopted by Mr. Banting 
fior the reduction of corpulency, whether, as affirmed, sugar is a 
food which, above others, adds to the bulk of the body, and should 
be avoided in cases of obesity, has been much controverted. In 
proof, it has been stated that one person gained 1 lb. in weight in 
one week from the use of 7oz. loaf-sugar, and another 14 lb. in six 
weeks from 1| oz. sugar per day. It has long been known and ad- 
mitted that sugar is a fattening substance when taken in a quan- 
tity exceeding the daily requirements of the body ; but a Corres- 
pondent of the Times impugns the above relation of increase to 
weight which has been attributed to sugar. 

" As to the composition of sugar'* (says the writer in the Times), **if all the 
sugar which your Corre8x>ondent8 ate had been converted into fat, it could 
not have produced the increase of weight referred to, for 7 oz. would be equal 
to only about 3 oz. of fat, and 63 oz. to a little more than l^lb. of fat ; while 
the increase of weight is stated to have been five times and nine times greater 
than these quantities ; but it is quite certun that some or all of the sugar 
was consumed by the body at the time when it was taken, and hence the por- 
tions, if any, which were left to form fat must have produced less thsii the 
amounts above mentioned. As to the experiments upon pigs, Messrs. Lawes 
and Gilbert found that the largest quantity of fooa N<raa e«b\e&.\>3 vgl^^ 'CckSk 
k^eet increase of weight was found in those ^ivYuch 9lfA rsxmi^. ^^xs.^ va^ 
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t sugar; while fhe jgain in weight was less, but in precisely the same degree, 
when snear was given alone as when starch was giren alone. Hence it was 
proved l^t the &ttening properties of suoar and stueh were precisely the 
same ; and the ereater increase of weight which occorred with tne sugar and 
starch combinea was due to the increased quantity of food which the variety 
tempted the animal to take, and not to the sugar alone. Whatever, there- 
fore, may be the effect of sugar in increasing weight, the same effect can 
be produced from starch or from about 1^ times its weight of wheaten floor; 
and as sugar is a far more costly substance than starch, any attempts by agri- 
culturists to fatten animals upon it must be attended by serious loss. I will 
not cite the experiments Majendie made many years ago, and will only add fipcHn 
my own, that of all substances which are taken as food, none are so quickly 
dMtroyed and resolved into other elements as su^, for within a few minutes 
after it had been taken the products of respiration were largely increased. 
This, so far, is opposed to the statement of the fattening results of sugar- 

•eating." 

The writer then adds a few words in reference to the weight of 
the body, and the mode of taking it, and the natural Tariations in 
it. As to the uniformity of the weight of the body for weeks 
together, he shows this assumption to be very fallacious : — 

<*The body is lib. to 2lb. heavier after a meal, lib. to 21b. lighter after eges- 
tion, lib. to 21b. heavier at night, and lib. to 21b. hehter after the nig^f s 
absence of food. If the person perform much physical labour and live re^- 
larly during the week, ana rest entirely on the Sunday, he is lib. to 41b. heavier 
on the Monday than on the Saturday. On the occurrence of a sudden thaw 
his hands swell, fluids are retained, and he becomes heavier, and on the sudden 
occurrence of a cold wind or a frost, his egestion is increased and he becomes 
lighter. I have lost 41b. weight in one day from this cause alone. In spring 
a person gains, and in a hot summer he loses weight. Such are natural varia- 
tions in weight, and it m^ be added that thc^ are the most marked in persons 
given to obesity, and as I am of that class, tne following statement of my net 
weight daily for a month, with the ordinary regularity in food, may be mter- 
eating. The weights are the mean of the observations made at night and the 
following morning, and they are in addition to an uniform weight of 13 
•atone : — 





Week ending 


Feb. 10. 


Feb. 17. 


Feb. 24. 


March 3. 


lb. oz. 


lb. oz. 


lb. oz. 


lb. oz. 


Sunday 


— 


9 14 


9 3 


11 li 


Monday 


9 ftf 


7 10 


9 2 


9 13 


Tuesday 


9 7; 


8 7 


10 7i 


9 9 


Wednesday 


9 2 


7 12 


9 12* 


11 2 


Thursday 


8 2^ 


8 & 


8 2i 


10 4| 


Friday 

Saturday 


8 8 


8 8 


8 14 


.. 


8 8 


7 8 


8 14^ 


9 16 



To all these causes of variation must be added the effect of varying quantifies 
and qualities of food, for no one eats precisely the same quantity and quality 
xiaily, and yet he may not be aware of it." 

The writer, however, dwells more particularly upon the erro- 
neous assumption that the increase of weight is due to sugar, and 
adds with some authority — '*no inquiry is so complex as that into 
the action of any agent over the body when the experiment is con- 
tinued for some weeks, and none therefore in which it is so 
dif&cult to connect the cause and the effect." 
To this letter Mr. Banting, who rigorously eschews sugar, has 
replied, as '^ one good aul'honty ».ga.VD&\. d.xiQ>\}GL«st^^R\\kQu.t enteruig 
into the physiological reaaoua iox ei\.\iw " 
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LETHABGIO SLUHBEB. 

A PAPIB has been communicated to the French Academy of 
Bciences by Dr. Blanchet on three curious cases of constitutional 
Xethargic Slumber. One of them was that of a lady 24 years of age, 
who having slept for 40 days at the age of 18, and 50 days at 
ihe age of 20, during her honeymoon, at length had a fit of sleep 
whidi lasted nearly a whole year, from Easter Sunday, 1862, to 
3£arch, 1863. During this long period a false front tooth had to 
be taken out in order to introduce milk and broth into her mouth. 
This was her only food ; she remained motionless, insensible, and 
■all her muscles were in a state of contraction. Her pulse was low, 
her breathing scarcely perceptible ; there were no evacuations, no 
leanness; her complexion was florid and healthy. The other 
-cases were exactly similar. Dr. Blanchet is of opinion that in 
mich cases no stimulants or forced motion ought to be employed. 



FHTSIOLOGIOAL EFFECTS OF TOBACCO. 

Db. Kichabdson has read to the British Association an inquiry 
upon this subject, which he concluded with ^the following 
«ammary : — 

1. The effects that remit from Smoking are dae to different agents imbibed 
by the smoker : yiz., carbonic acid, ammonia, nicotine,»a Tolatiie empjreu- 
loatio substance, and a bitter extract. The more common effects are trace- 
able to the carbonic acid and ammonia ; the rarer and more severe to the 
nicotine, the empyremnatic substance, and the extract. 2. The effects pro- 
duced are very transitoiy, the poisons finding a ready exit from the body. 3. 
All the evils of smoking are functional in duvacter, and no confirmed smoker 
can ever be said, so long as he indulges in the habit, to be well ; it does not 
follow, however, that he is becoming the subject of organic and fatal disease 
because he smokes. 4. Smoking produces disturbances : (a) in the blood, 
causing undue fluidi^, and change in the red corpuscles : (6) on the stomach, 

. extreme cases, sickness: (c) on the 
, tnd irregular action : (d) on the organs 
de^ee dilatation of the pupUs of the eye, 
•oooftision of vision, bright lines, luminous or cobweb specks, and long reten- 
tion of linages on the retina; with other and analogous symptoms fuFecting 
the ear, viz., inability clearly to define sounds, and the annoyance of a sharp 
Tinsing sound like a whistle or a bell : (e) on the brain, suspending the waste 
of that organ, and oppressing it if it be duly nourished, but soothing it if it be 
exhausted : (V) on the nervous filaments and sympathetic or organic nerves, 
leading to deficient power in them, and to over-secretion in those surfaces — 
glanda— over which the nerves exert a controlling force : (g) on the fnueout 
wtnArane of the mouth, causing enlargement and soreness of the tonsils— 
«moker'8 sore throat— redness, dryness, and occasional peeUng off of the 
membrane, and either unnatural firmness or contraction, and sponginess of 
the gums : (h) on the bronchial tut^aee qfthe lungi when that is already irri- 
table, Bustauung the irritation, and increasing the cough. 5. The statements 
to the effect that tobacco smoke causes specific diseases, suoii as insanity. 
«pi]epay, St. Titus' dance, apopler^, o:i^;amc diseases of the heart, cancer and 
consumption, and chronic bronchitis, have been made without any sufficient 
evidence or reference to facts ; all such statements are devoid of truth, and 
can ntver accomplish the object which those who ofilnr them have in view. 6. 
As the human body is maintained alive and in full vigour by its capacity, 
within certain well-defined limits to absorb and apply oxygen; as the process 
of ozydation is most active and most required in tnoae ^enodA ol>^^^o^T^>i2&i6 
stmctiireff of the body are attaining their foil de^Ciloi^ecL^*, wx^««a Vity»n«%- 
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smoke possesses the power of arrestini; suoh ozydation, the habit of smokmg 
is most deleterious to the young, causing in them impairment of growth, pre- 
mature manhood, and physical d^radation. 

If the views thus epitomised, in relation to the influence of 
tobacco-smoking on individuals, be true, it is fair to say that, in 
the main, smoking is a luxury which any nation of natural habits 
would be better without. Dr. Richardson, putting down the 
number of smokers in Great Britain at a million, maintains that 
they are not in perfect health from day to day ; but are living with 
stomachs that only partially digest, hearts that beat unnaturally, 
and blood that is not fully oxycUzed. 



THE WHALEBONE WHALE. 

Db. J. E. Gbat's notes on the Whalebone Whale (Mysticete), 
with a synopsis of the species, appear in the Annala of NaZwrid 
History for November. Little is known of these whales and their 
structure, in consequence of the rarity of their occurrence and the 
difficulty of examining them and comparing the parts in detail ; 
hence various species have been frequently confounded. The study 
of the subject, and especially of the bones that have been collected, 
has led Dr. Gray to the following conclusions : — Though the adult 
whalebone whales have a large head compared with the size of the 
body, the head of the foetal specimen is short, and increases in 
size, and especially in length, much more rapidly than the rest of 
the body. This is very apparent in the Right or Greenland 
whale, where the head of the adult is two-fifths, while that of the 
new-bom is only two-sevenths of the entire length of the animaL 
The bones of the whalebone whales in the very young state are 
the same in number, and nearly the same in form, as in the adult 
animal ; the bones only becoming more or less completely ossified, 
which they appear to do very slowly, and in some species even 
more slowly than in others ; so that the notion that the number of 
vertebrsB increases with the growth of the animal, which has been 
entertained by some naturalists, is a mistake. It also appears 
that certain parts which become ossified in most kinds of whale- 
bone whales do not become so iu others. The general form of the 
baleen, the comparative thickness of the enamel, and the fineness 
or coarseness of the internal fibres which form the marginal fringe, 
and the internal structure as shown by the microscope, all present 
good characters for determining the species and for separating the 
whalebone whales into natural groups. The difference in form of 
the tympanic bones is great, and affords good characters, not only 
to separate the species from one another, but also to group them 
into families and genera. The whalebone whales are characterized 
by having only very rudimentaiy teeth that never cut the gum, 
and by having cross rows of flexible homy plates, fringed on the 
inner edge, on each side of the palate. The tympanic bones are 
hrge, couch-like, and attached to the expanded periostic bones, 
which are articulated to the BkxiiW.. T\i<i& biAhrYmal and malar 
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bones are small and thin, and are often lost in preparing the 
skulls. 

As the Alexcmder, belonging to Dundee, was steaming about 
m Davis's Straits, on the 24th September, a large whale, of about 
12 tuns, was observed not far distant from her. Boats were 
immediately put out, and the crew succeeded in securing the 
Animal. When the crew came to flense the fish, they were 
Astonished to find embedded in its body, two or three inches 
beneath the skin, a large piece of a harpoon, about 18 inches long. 
On one side of it were engraved the words "Traveller, Peterhead," 
and on the other **1838." This vessel was lost about eight years 
ago in the Cumberland Straits when prosecuting the whale-fishery 
there ; and it is therefore clear that the harpoon must have re* 
mained in the animal for that time at least. 



DESTBUCnVB ANIMALS IN PBANOB. 

A OURIOUS document has been published, giving a list of the 
Bavenous and Destructive Animals destroyed in 1863 by the 
keepers in the forest of Compi^gne. The total number killed by 

fun or traps amount to 10,931 : consisting of 93 foxes, 5 badgers, 
81 polecats, 533 wild cats, 1797 weasels, 537 hedgehogs, 
1043 buzzards, hawks, falcons, and vultures ; 1701 owls of dif- 
ferent kinds, 1726 magpies, 1639 ravens, and 1675 jays. The 
■expense incurred for this destruction amounted to 3324f. 



CURANG AND OHIMPANZBE IN THB ZOOLOGICAL SOCDETT'S 
GARDENS. 

The new monkey-house lately erected by the Zoological Society 
in their G-ardens in Eegent's Park now contains specimens of both 
of the best known species of apes usually called *' Anthropoid,'* 
firom their resemblance to mankind. These are the Ourang {Simia 
.tatyrua of naturalists) and the Chimpanzee {Troglodytes niger), 
which are now exhibited together in one compartment of the 
Society's monkey-house. The following are the descriptive details 
of these interesting specimens. 

The ourang is a young female about four years old, as near as 
can be guessed. It was received from Borneo in May last, and 
lias thriven well during the time it has been in the Society's 
possession. In its native state the ourang is only found in Borneo 
and certain pai*ts of Sumatra, inhabiting the low, flat plains of 
these islands, where the forests are densest and most sombre. 
Those of our readers who are interested in the habits of this ape in 
its native wilds should consult Mr. Wallace's article on this subject 
In the Annals of Natural History for 1856, where ample details^ 
derived from this naturalist's personal experience, will be found. 

The chimpanzee, also a young female, probably not so far ad- 
vanced in years as her companion the ourang, was brought fr^xa^ 
the West Coast of Africa, and purclia.sed aX livj^r^'i^ Sax "(Jwa 
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Society by the Superintendent of the Gardens, who was despatched 
to secure the prize upon its arrivaL 

It has been stated that the ourang and chimpanzee had never 
before been exhibited together ; but this, we believe, is not strictly 
correct, although it is many years ago since this has been the case. 
In 1831, as we learn from a pamphlet on the subject, which is 
ornamented with portraits of the animals by Thomas Landseer,, 
two BO-caUed '* orang-utans" were exhibited at the Egyptian Hall, 
Piccadilly, one of which, from the details given, appears to have 
been, without doubt, a chimpanzee. This feu^t, however, it may 
be supposed, will scarcely prove any detraction from the interest 
excited by the present pair of Anthropoids. — Illustrated London 
News (where the portraits of the auTmaiH are engraved). 



THE ANCIENT AND HODEBN HTAVA. 

M. A. Gandby states there to be three recent species of 
Hysena — the spotted, the striped or commoD, and the brown ; th& 
fint two differing so much in their dentition as to lead many 
naturalists to consider the spotted hysena to be a sub-genus, 
under the name of crocuta, M. Gandry is acquainted with several 
fossil hysenas, one of which, the Hyene de Montpellier, is so closely 
allied to the recent common hysena, that it is not unreasonable to 
admit their specific identity ; another, the cave hyssna, is closely 
allied to the recent spotted hysena ; and ^ally, the hysna of 
Pinkeroni enters into the group of the brown hysena, and is stiQ 
more intermediate between the spotted and common than that 
species. The magnificent head of Hycena hrevirostris, found near 
Puy, by M. Aimfu^, presents the same peculiarities of its dental 
arrangement as the Grecian species. 



NEW BIBDS. 

Mkqapodius Pritchabdii, a new species, twelve to thirteen 
inches long, is described by Mr. G. R. Gray in the Proceedings 
of the Zoological Society, from a specimen sent to him by Mr. W. T^ 
Pritchard, who obtained it at Nina Fou, which island is situated 
about halfway between the Feejee Islands and the Samoan Islands, 
and is far removed to the northward of the Friendly or Tonga 
Islands, yet it is considered to form part of this latter group. The 
natives informed Mr. Pritchard that the bird laid ** 200 eggs, and 
piled them one above another in the shape of a pyramid, the last 
egg forming the apex." This statement he hesitated to believe ; 
but the natives reiterated it. The bird lives in the bush, runs 
very fast, and does not fiy any distance at a time. The Nina Fou 
bird was lately recorded in the Proceedings of the Society, from 
information obtained by Mr. Bennett of Captain M'Leod, who 
stated that the bird was known to the natives by the name of 
''mallow," and that it lives in the scrubs in the centre of the 
khndy about the margin of a laree lagoon of brackish water, which 
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has the appearance of havmg heen an extmct crater. The birds 
lay their eggs on one side only of the lagoon, where the soil is 
composed of sulphur-looking sand ; the eggs are deposited from* 
one to two feet beneath the surface. This latter account is in 
accordance with the known habits of several of the species of this 
genus, and Mr. Gray says that Mr. Pritchard was right in doubting 
the correctness of this marvellous and most improbable stoiy 
related to him by the natives. It is only by the permission of the 
king or chief that the eggs or birds can be procured, which is also 
the case in other localities. There is in the British Museum an 
egg, with the provisional name of Megapoditu Bwmdbyi, which 
agrees with the description of the Nina Fou egg. It was obtained 
by Lieut. Bumaby, B.N;, at the Hapace Islands, which is the 
centre clustre of the three groups usually considered to form the 
Friendly or Tonga Islands. The bird of the ECapace Islands may, 
when made known, prove to be a species closely allied to the 
MegapodivA Pritchardiiy if not the same. 



OSTBIOH FABMINa. 

The Cape Argus publishes the following statement taken from 
a Colesberg paper : — " At a meeting of the Committee of the 
Agricultural Society, Mr. L. von Msdtitz has given the following 
account of his experience in Ostrich Farming : — ' Towards the 
close of last year I purchased 17 young ostriches of three or four 
months old. I placed them in an enclosure of 300 acres in extent, 
in which they had a free run. They have been kept there ever 
since, and have subsisted entirely upon the herbage of the enclo- 
sure, except an occasional feed of grain when driven up to the 
house for the inspection of visitors. I had other stock within the 
enclosure, and 35 birds can be carried year in and year out upon 
800 acres of good grazing land, — land rather superior to the 
common run. At the end of April I had the wings of the birds 
plucked, where the feathers of commerce grow. In consequence 
of the youth of the birds, these feathers were valueless. I now 
find that the birds will be fit to pluck again at the end of the 
present month, verifying the statement made at the last Swellendam 
show by one of its members, who was, like myself, experimenting 
in this novel description of farming, that he obtained feathers 
fully grown from his ostriches every six months. My ostriches 
are so tame that they allow themselves to be handled and their 
plumage minutely examined. Being desirous of ascertaining the 
opinion of those versed in the trade as to the commercial value of 
the feathers, I have had thei birds examined by several, and the 
general opinion is that the largest feathers, of which there are 24 
on the wing of each male bird, are worth 252. per lb., and that the 
yield of the whole plucking, the majority of the birds being males,, 
will not fall short of 102. each upon the average. I tlunk the 
statement made at the Swellendam Agricultural Show sets the 
value of each half-yearly plucking at 1^1. IQa. ig«t \ra:\ % ^tA^^^s^ 
p2 
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I have no doubt will be the average of mine when they arrive at 
maturity, according to the present market-value of feaUiers. The 
original cost of the young birds was about 51, each.' It seems to 
us by the foregoing that our hither neglected district, which, with 
the adjoining Free State, is pre-eminently the ostrich country, 
is likely to eclipse the gold mines of Australia, Galifonua, and 
Vancouver." 



WILD GEKSK— WINTER OF 1864. 

The Bev. JF. O. Morris writes from Nunbumholme, Yorkshire, 
Dec. 6, as follows : — "This season, for the first time since I have 
lived here, I have missed seeing the flocks of Wild Geese which in 
the autumnal months have heretofore wended their way over- 
head, year after year, as regularly as the dusk of the evening came 
on, . Almost to' the minute, and almost in the same exact course^ 
they have flown over aloft from their feeding-places on the Wolds 
to their resting-places for the night ; some, perhaps, to extensive 
commons, while others have turned oif to the mud-banks of the 
Humber, whence they have returned with equal regularity in the 
morning. 

*' But this year I have seen not only not a single flock, but not 
even a single bird. One evening one of my daughters did, indeed, 
see a smskU flock of six, but even that small number only onoe. 
Whether it portends a very hard winter, or what the cause of it 
may be, I am utterly at a loss to know, or even to guess. I quite 
miss this year the well-known cackle of the old gander, as he has 
led the van of the flock that has followed him, now in a wide, now 
in a narrow, now in a short, now in a long wedge, overhead, di- 
verging just from the father of the family, or separating from time 
to time further back in the line. 

f^ There is much to be cleared up in the natural history of the 
wild geese, as shown in letters I had from the late Mr. Arthur 
Strickland, of Burlington- quay, the best-informed ornithologist I 
ever knew. 

"I may add, as a possible prognostication of future weather, 
that fieldfares have, I think, been unusually numerous this year, 
as last year they were the contrary. Haws, too, are remarkably 
abundant, some trees being quite a mass of deep red ; but this is 
by no means a certain sign by itself of a haid winter. I also 
remarked that swallows took their departure this year 'more 
than ordinarily in a body, very few stragglers being subsequently 

seen." 

PISH IN THE WELL. 

Propessoe DisOR, of Neufchatel, the well-known natural philo- 
sopher, coming from a prolonged journey in Algiers, writes on 
board the steamer Ganges, in one of his last travelBng reports : — 

** I haTe only superficiallj mentioned one of the most carious phenomena, 
wMob may pnezle the natural phUoBopher *, I mean the small Fishirfaich faave 
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shown themselves in several Artesian Well8> at the moment when the column 
of water rushed up from a depth of fifty metres. The fact is indisputable, 
atthoogh its authenticity has been doubted. I myself have found them in the 
oaoal of the well in the Oasis Ain-Tala, the same in which Captain Zickel 
observed the flsh when the water-column first rose over the surface. It is 
impossible that these fish should come from anywhere else than from out of 
the well, for the water stands in no communication with either basin or river. 
The fish belong to the family of carps, and if I am not mistaken, to the proper 
species of Cyprinodon. I am bringing some with me, and shall put them 
before the Society of Natural Science, and before some of the ichthyological 
ftuthorities, Herr von Siebold, for instance. The most curious thing is, that 
these fish, although coming from the interior of the earth, from a depth 
of more than 150 reet, have nothing sickly or misshapen about them; they 
are of a most remarkable liveliness, and, what is especially worthy of note, 
have fine, large, completely healthy eyes. You know that the fish and other 
aquatic animals which are found in the subterranean ponds of the Adelsbere 
Cavern in Steyemuurk, and in the Mammoth Cavern in Kentucky, are aU 
blind. Their ocular organs are stunted, and often nothing is left of the eye 
bat the optic nerve. Some naturalists, therefore, have tried to classify them 
•8 a species of their own, while others, whose opinion I share, maintain that 
•vary organ deprived of the opportunity to exercise its frinctions, must neces- 
sarilj degenerate at last, and become defective. But here we have a fish 
from the mterior of the earth, with perfect eyes. How are we to account 
for this ? I confbss that this phenomenon puzzles me, yet I think I have 
found the key to the riddle. The subterranean basin, which feeds the Arte- 
sian wells, must be of considerable dimensions, as the water springs up on a 
qtaoe of many square miles, wherever it is bored. Besides these artificial 
wells, there are ponds in several oases, espedaUy that of Urlana, fed by rich 
aoarces, and from which real brooks spread in different directions. These 
ponds harbour the same little Chrprinodonts which rise in the water of the 
Artesian wells, by which I conclude that a subterranean connexion exists be- 
tween the x>onds and the wells. Probably they visit those ponds periodically, 
perhaps to spawn ; this would explain why their, eyes, ana their formation m 
general, show nothing abnormal." — AthetKBum, 



OAFTUBE OF A SUN-FISH. 
A LABGE specimen of this exceedingly rare fish has been cap- 
tured off the Start Point by the crew of the yacht Night Thought, 
Mr. J. D. Lee. Attention was first drawn to a huge dark object 
on the water. On a boat being sent, it was soon discovered to 
be the back fin of a very large fish, apparently asleep. A very 
exciting chase commenced, extending over an hour, the crew 
meanwhile battling with harpoons, boat-hooks, &c., the fish 
several times trying to upset them by getting his back under 
the boat. At length, a line was thrown over its head, and the 
fieh being weaken^ by the struggle, was towed alongside the 
ytkcht, hoisted on board and slaughtered. The yacht put into 
Dartifiouth, and the crew sold their prize to Mr. H. Humphreys, 
of that p]ace. The fish has been preserved by Mr. Henry Nicholls, 
of Kingsbridge, and exhibited. Yarrell, in his work on British 
fishes, states, in reference to these fish, that '' the largest are 
about 3 cwt.," but this specimen weighed 6 cwt. Sun-fish are found 
occasionally in the tropical seas of large dimensions, but those 
found in the Channel seldom, if ever, exceed from 1 cwt. to 2 cwt. 
The peculiarities in regard to these fish are, that they have no 
bones, but the whole of the formation is o^ cax\i^^%, ^\stf3a. ^«a. 
eaaJjr be cut with a knife. The skla ia caix\i\\ai^<^ ol ?iiiWi^ -m^'-vx^^^ 
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and a half thick, under which there is no backbone or ribd. 
This specimen is one of extraordinary dimensions, it being 
5 ft. 10 in. in length, and 7 ft. from the tip of the dorsal to the 
point of the anal fin, and weighs, as before stated, about 6 cwt. 
— Western Daily Mercwry. 



SALHONIDiB. 

Db. J. Davy has read to the British Association ** Some Ob- 
6ervations on the Salmonids, chiefly relating to their Generative 
Function.'' It is now accepted as an established &ct that the 
young of the salmon in its parr stage has, in the instance of the 
male, the testes fully developed, so as to be capable of impreg- 
nating the ova of the adult fish. Bemarkable and anomalous as 
this must be admitted to be, it is the more so, considering that, 
in the female parr of the same age, the ovaries are merely in 
their rudimentary state, and are indeed so small, that they may 
readily escape observation, and give rise to the opinion that the 
parrs are exclusively males. The author next referred to the 
time when the salmon and sea-trout begin to breed, and to the 
<question — Do they breed yearly or in alternate years? "The 
generally received opinion, I believe, is that their fertility is con- 
tinuous from year to year. From such observations as I have 
made, I am disposed to doubt the correctness of this conclusion, 
and to infer that their breeding takes place rather in alternate 
years, or at least not in successive years." 

Sir W. Jardine remarked, *' that with regard to the salmon 
breeding yearly or in alternate years, the number of barren fish 
occasionally taken was presumptive of their breeding in alter- 
nate years. If Dr. Davy would go to the river Tweed in the 
«nd of November, and fish with salmon roe (which is now for- 
bidden), he might kill a basket full of the Salmo croix all in a fit 
condition for the table." 



FBOGBESS OF BALMON-BBEEDING ON THE BIVEB TAY. 

In the Times, December 27th, 1864, we read: — " The present is 
perhaps the best spawning season that has been experienced since 
the commencement, ten years ago, of the Stormontfield artificial 
spawning operations. Having visited the ponds on the 22nd of 
December last, we found that Peter Marshall, the resident pisci- 
culturist, had up to that date deposited in the breeding-boxes more 
than 300,000 salmon eggs, and that he still had three adult fish to 
spawn, from which he calculated upon obtaining something like 
50,000 additional eggs, and he told us that that number would 
complete the total quantity required this season— viz., 350,000 ; 
indeed, the boxes cannot conveniently hold any more, although 
another row has been constructed. The additional boxes will 
admit of the eggs of the three audult fish being yet deposited. 
3T&e ponda were originally deaigiie^ m\Ja. «k. "niNs^ \ft>at«e^\!kaTas«ft 
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than 300,000 fish per annum ; but, after a trial bf two years, it was 
found, from a speciality in the natural history of the salmon, to be 
afterwards alluded to, that only half that number of fish could be 
bred in each year. 

" First is chronicled the erection of an additional pond ; and, 
fiecondly, a plan of confining such old fish, taken from the Tay for 
the purpose of being artificially spawned, as are not quite matured 
tn the miUrace from which the breeding-ponds are supplied with 
water. 

*'At the time of our visit one of the ponds (the original one) was 
swarming with young salmon hatched out in March and April last, 
^^ eggs having been placed in the boxes in November and 
December, 1863. Half of these will be prepared to depart from 
the ponds as smolts about May next ; the other half, we suppose, 
will be transferred to the new pond, or can remain, as there is 
direct communication with both of the ponds from the canal at the 
foot of the suite of breeding boxes which have lately been renewed. 
The requirements of semi-yearly spawning have not been strictly 
observed of late years, so that eggs were laid down in both the 
years 1862 and 1863. In the former of these years the ova laid 
down was 250,000, and in 1863 about 80,000; indeed, no more 
•could be obtained in consequence of the river being in an un- 
fEivourable state for capturing the gravid fish. 

" A point pretty well settled by the river Tay experiments is that 
a smolt of, say, a year old, may go down to the sea and return in a 
few months as a grilse of four pounds weight, while its brother 
acd sister fish are still tiny parrs of about half an ounce weight 1 
*rkia seems an unexampled ratio of growth, but it has been proved 
over and over again ; none of the pond-bred fish have been marked 
of late years, however. It has also been proved, we think, that 
salmon spawn annually. Some of the fish spawned at' Stormont- 
field were marked after they had been used, and were taken again 
tie following year on the same spawning beds. The question 
yras lately asked, — ^What is a grilse 1 That problem has also 
leen solved on the river Tay. A grilse is undoubtedly a salmon 
in a certain stage of its growth. It is called a salmon after it has 
begun to spawn, and it would be advisable to know clearly at what 
age this fine fish begins to be reproductive." 

Then is brie% recapitulated what has been achieved at Stor- 
montfield. ** The stocking of the boxes began on the 23rd of No* 
vember, 1853, and in the course of a month each of the 800 boxes 
was filled with 1000 eggs, and the present keeper, Mr. Marshall, 
appointed to watch over them. On the 31st of the following 
March (1854), the first egg was seen to be hatched, having 
taken a period of 128 days to come to life ; the rest of the eggs 
speedily burst, and the young fish came forth, in great numbers. 
About, May, 1855, when the fry were a year old, it became un- 
certain whether or not they would change into smolts ; but the 
question was shortly settled, for the fish began to change about the 
■end of May, and were in consequeiiCQ nqt^ «^%«^^^ ^asscdbsRs^ 



232 TEAE-BOOK OP PACTS. 

to begin their career in the river and sea. Only a few thousand 
of fish resulted from the next hatching, in consequenee of ignorance 
displayed in the manipulation of the gravid salmon ; we will con- 
sequently allow only 5000 for that year. At the end of 1855 the 
third spawning took place, but only 183 of the boxes were filled, 
and the eggs in these came to life in 1856, and some of them left 
the ponds, as smolts, on the 12th of April, 1857. The spawning 
season began on the 12th of November, 1857, when 150,000 eggs 
were obtained from a total of 19 fish. These came to life in March, and 
the hatching proved to be very prolific, as very few of the eggs were 
addled, ^e next spawning season was that of 1859, when 
250,000 eggs were obtained, and the first of these was observed 
to burst on the 10th of April, 1860. During all these hatchings 
the same phenomena of growth were noted, and various plans 
were hit upon to mark and check the rate of growth of the 
fish." 

Upwards of a million of pond- bred fish have now been thrown 
into the river Tay, and the result has been a satisfactory rise in 
the salmon rental of that magnificent stream. 



SALMON IN THE THAMES. 

Mb. Fbank Buckland writes to the Fidd, as follows : — 

Mr. Grove, of Charing Cross, has been good enough to let me know he 
had just received a Salmon of 12^ lb. weight, and in perfect condition, wYoA 
had been caught the previous night on the Essex-coast, the London sideof 
Southend, by some men who were fishing (I believe for gar-pike). Upon cxf 
aminins the fish, I found it to be in perfect order, but the question at oroe 
arose whether it was a grilse or a salmon. My friend Mr. Ffennell, Inspector 
of fisheries, happened to come in at the moment, and gave it as his deci(^ 
opinion that it was a salmon, probably on his second journey to the froh 
water from the sea. There is also another question — viz., whether this fth 
was a salmon wandering about in search of a river to go up, or whether it ma 
a fish bred and turned down by the Thames Angling Preservation Society, for 
the first young fish was turned out in the spring of 1861, and several thousands 
have been turned down every year since, so that it is possible, nay, even mo« 
than probable, that this Thames fish is one of our own hatching. It will Is 
remembered that some smolts were caught in June last at the mouth of thi 
Thames, and exhibited in Mr. Charles's shop. These smolts last year, an^ 
two salmon this year — ^for this is the second caught at the mouth of the Thames 
since Christmas — will, I think, go to prove the fact there are reaUy salmon at 
the mouth of the Thames, and that they would come up if they could. Mr. 
Qrove kindly allowed me to examine the intestines of this salmon. I find it 
to be a male fish, with the milt very slightly developed. The stomach waa . 
filled with that peculiar white cream-like mucus generally found in all salmon. 
Wishing, however, to ascertain the exact composition of this mucus, I have 
examined it under the microscope, and find it to contain large numbers of 
minute transparent bodies whica, presenting almost a crystalline appearance, 
much resemble the dSbria of scales of fish. As I know from experience with 
the salmon I brought from Worcester to the Zoological-gardens, that salmon 
will eat small fish, and whereas there are a great number of so- called whitebait 
about the mouth of the Thames, it at once struck me that this Thames sahnoa 
was following up these little fish in order to eat them. I have therefore ex- 
amined some scales of the whitebait, and compared them with the contents 
of the sahnon's stomach, and I have every reason to beheve that the latter is 
simply an accumulation of the undigested scales and of the pigment-cells 
wbicb contain the lustrous material wheuce t^e -wYaXA^ov^^* ^esv;^ their peculiar 
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attrer-Uke appeanmce.— Fbabic Bucklaitd. P.S.— Within the last few days 
the Society has turned into the Thames no less than 12,040 yoimg sahnon the 
size of minnows, all beautiful, healthy little fish. 



FISH-HATOHING. 

In the grounds of Mr. Francis Francis, Tmckenham-common, 
arrangements have been made under the direction of the Acclima- 
tization Society. The work commenced on a very economical 
scale, the cost of the sheds, tanks, troughs, &c., having been kept 
within the sum of 1202. The apparatus is comparatively simple, 
consisting of a large cistern, which forms the watershed of several 
tiny rivulets, flowing gently through a number of stoneware 
troughs, in which the eggs are placed during the process of matu- 
ration and hatching. These troughs are arranged on stages one 
above the other, in such a way that the water runs out at the 
bottom of each into the top of the one below it. Each trough is 
about three feet long by eight or nine inches wide, having a depth 
of perhaps five inches ; and is provided at the surface of the water 
with a gridiron formed of thin glass rods, placed so closely to- 
gether, that the eggs, which are the size of a small pea, cannot 
fall through. As soon as the egg is hatched, the fish passes 
through the glass bars into the lower part of the trough, from 
which it is transferred to another series of troughs, containing 
small stones and pieces of slate ; beneath which the young strangers 
hide themselves until the egg- sac with which they are provided 
for the nourishment of their early days falls off, and they find 
themselves obliged to cater on their own account. They are then 
removed to the rivers which are to form their future home. The 
operation of placing the eggs in the trough was begun on Christ- 
mas Eve, 1863, when over 130, 000 were tenderly cared for by Mr» 
Francis and his able coadjutors, Messrs. James Lowe and Frank 
Buckland; over 40,000 eggs and fry distributed, and fresh sup- 
plies 'received from the French Acclimatization Society, which haa 
all through acted in the most generous manner to its young Eng- 
lish brother. The eggs in the troughs at Twickenham in February 
were : — Salmon, 6500 ; salmon trout, 6000 ; common trout, 67,000 j 
great lake trout, 7500 ; charr, 4000. The charr mentioned above 
is the ombre cJuvalier of the Swiss lakes, and is a much finer fish 
than the English member of the &mily. Of the 130,000 eggs 
under culture no more than 4000 or 5000 died ; the only condition 
for keeping them in health appearing to be the constant supply of 
a gently moving stream of water, and the immediate removal of 
any dead eggs. The manuals lately published by Messrs. Francis 
and Buckland render any more lengthened details on the subject 
of fish- hatching unnecessary. It may, however, be interesting to 
know that the young fish makes its appear|uice about six or eight 
weeks after the fecundation of the egg, about the same time 
elapsing before it loses its egg-sac. Besides sheds and troughs for 
the batching operations, the Society has formed several ^\vd& i<^'& 
the preserFAtion of the fry, and a canal baa )Q^ii q\]i\» vki ^qtsosbssc 
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with the river Cohie, which runs through Mr. Francis's property, 
to serve as a dwelling-place for any milting and spawning fish 
that may be required by the Association. 

Mr. Pender, of the Elms, Hampton, has undertaken the fish- 
hatching for the Thames Angling Preservation Society. In the 
tiiird year he had hatched a large number of fish in his appa< 
ratus, turned many thousand fish into the Thames, the result 
being that many young trout, salmon, and salmon-trout hare been 
seen and even token with the fly in the shallows of the river. 



BILUBUS OLAKIS. 

An important and, it is expected, [highly useful addition has 
been lately made to our fish tribe, by the importation of fourteen 
young specimens of the Silurus glanis, from Wallachia. The 
Acclimatization Society is indebted for this valuable acquisition to 
Sir Stephen Lakeman, who possesses an estate at Elapochem, in 
Wallachia, where this fish is abundant. The Silvrus glanis attains 
a great weight under favourable conditions, thrives in lakes having 
peaty bottoms^ and is remarkable for its delicious flavour. — 
AiheruBum, 

OTSTKB OULTUBE. 

A VEBY interesting lecture on this subject has been read to the 
Society of Arts by Mr. James Lowe, joint secretary to the Ac- 
climatization Society of Great Britain. The lecturer commenced 
by stating that the art of Oyster Culture was by no means a new 
one, having been carried on with perfect success by the inhabitants 
of the borders of Lake Fusaro, in Italy, from the time of the 
Komans to the present day. Fifteen years ago M. de Quatre&ges, 
the eminent French naturalist, called the attention of the French 
Academy to the depreciation and abandonment of many oyster 
beds on the shores of the Channel In 1858 the gradual increase 
in the prices of oysters in France, consequent on their growing 
scarcity, attracted the attention of M. Coste, the celebrated pisci- 
culturist, and since that time several beds on the coast of Brittany 
and elsewhere have been entirely renewed through the exertions <tt 
this gentleman. In this country the oyster was also becoming 

. scarcer and scarcer every day, having doubled in price during the 
last few years ; and if some remedy was not speedily found, these 
delicious bivalves would soon become extinct. Lucluly, the shores 
of the British islands afforded numberless localities in which oyster 
culture could be carried on with ease and success. The method 
adopted by the French cultivators as carried on on the foreshores 
o^ that part of the shore lying between high and low water mark 
was thus described : — The shore is divided into allotments thy 
means of low walls, each allotment being called a park, in whicu 

•are placed tiles covered with old shells, bits of rock, &c., fixed in 
l&e/r places by cement. It is ni^ii \)!cL<i&^Q >i}c^\> ^;^i& «<^<&.'9m^ or spat, 



NATTTEAL HI8T0ET— ZOOLOGY. 235 . 

of the oyster collects and attaches itself. Besides these parks, 
there are Halagts, or places on the foreshore where the oysters are. 
laid down to fatten for market; daires, or enclosures, having 
mmilar objects; and vimen, or vivaria, where the oysters are 
stored. The conditions necessary to ensure success are few. A 
fine sheltered shore, free from weeds and muscles, and with just a 
little but not too much mud, is best fitted for an oyster park. For 
large operatioos in a considerable depth of water, like that carried 
on so successfully by M. Coste when he' re- stocked the bay of St. 
Brieuc, nothing is better than large fascines of branches bound to- 
gether with a |thin chain of galvanized iron wire, and sunk by 
means of a heavy stone. For small parks on the foreshore the 
tiles already spoken of are used, which are the invention of Dr. 
Eemmerer, the able and zealous oyster-culturist of the Isle de 
Rh^. Mr. Lowe then gave an account of the life of an oyster 
from the spat to the fattened native, from which it appears that 
although each oyster produces spawn amounting to millions of 
individuals, yet hardly half-a-dozen of them ever arrive at ma- 
turity. 

Oyster culture has already taken firm root in the island of 
Guernsey in several localities pointed out by Mr. Lowe as parti- 
cularly adapted to the purpose while visiting the island about 
three years since ; and preparations are now being made at Prittle- 
well, between Southend and Shoeburyness, for the establishment 
of oyster-parks on the French principle by the Fish and Oyster 
Culture Company. The company has already laid down 1500 
bushels of full-grown oysters, which have been spread over about 
&we acres of ground in such a way as to leave room for the placing 
of 50,000 Kemmerera collecting tiles. It is calculated that if 
each tile collects only 10 spat, the crop secured in one year will 
amount to 600,000 oysters, the value of which will be lOOOiJ. Mr. 
Lowe then alluded to the legal difficulties standing in the way of 
oyster culture. The foreshore belongs to the Crown, but up<Jn 
taeoper representations being made, Parliament would no doubt see 
st to cede that right under certain limitations. An interesting 
discussion followed, led by Mr. Ffennell, Inspector of Fisheries. 
He said that the coast of Ireland aboimded in localities most fisir 
▼ourable to oyster culture, and instanced the fact of accidental 
oyster beds having been f(9und in several places. In Cork river 
■a most profitable oyster-bed was now being worked which owed 
its origin to a number of unsaleable oysters having been thrown 
overboard from a vessel anchored just above the harbour. If such 
results were due merely to accident, how much greater might be 
expected from systematic cultivation ! A great deal of opposition 
had been raised to oyster culture, and it had been said that a 
number of poor people would be deprived of their bi^ead ; but no 
stress need be laid on these representations, as it was a well-known 
fact that almost every oyster fishery in this country was decaying. 
He mentioned one on the coasfc of Ireland, which a few ^eas^ 
mnce sent ojstera to market, the freiglit alon^ oi \;\Cv^9Ssi<^\a)^^ 
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to lOOOZ. per week, whereas now the total produce hardly reached 
300^. a year. Mr. Ffennell was followed by Messrs. MitcheD, 
Bidley, Ashton, Buckland, Tegetmeier, and several oth^^ all of 
whom were unanimous in their opinion that oyster coltare should 
be at once established in this country. A vote of thanks vras then 
passed to Mr. Lowe by acclamation for his very interesting and 
eloquent paper, and the meeting separated. The lecture was 
copiously illustrated by a large number of specimens collected by 
Mr. Lowe during an official visit paid by him last year to the 
oyster grounds on the west coast of France ; and by photognq>hs 
of oysters in different stages of development, exhibited by means 
of the magic lantern. — Times Report, 



OHANQE OF FORM IN INSECTS. 

Mb. a. B. Wallace has exhibited to the Entomological Society 
various species of Papilio, Eronia, and Pieris, with a view to- show 
the effect of locality in producing Change of Form in Insects. A 
number of species from the island of Celebes were selected, and 
compared with their nearest allies from the adjoining isles ; the . 
Celebes insects had, in every instance exhibited, the anterior 
margin of the fore-wings much more strongly arched than was the 
case with the allied species with which they were contrasted. Mr. 
Wallace had a theoretical explanation to offer for this phenom«:ioiL 
He conceived that the insects had become modified in form by 
the external conditions to which they had been subjected ; and 
that this modification was to be accounted for by some physical 
change which had occurred in Celebes, but not in the now adja- 
cent isles. He was inclined to think that the falcate or arched 
form of wing gave great facility in twisting or turning rapidly 
about : if so, the Celebes form of butterfly-wing would enable the 
insect more easily to escape from its enemies and pursuers ; those 
with the arched wings would have the best chance of surviving ; 
the less- favoured forms would gradually be killed off ; the offspring 
of the survivors would for the most part resemble, and some few 
would excel, their parents in the possession of the advantageous 
shape, and ''natural selection" through successive generations 
would lead to the gradual and regular increase of the peculiarity. 



DECAY IN WOOD CARVINGS. 

From the Report of the Commission appointed by the Science 
and Art Department to inquire into the cause and prevention of 
Decay in Wood Carvings, we learn that the insects in this country 
found to be the most injurious from their habit of burrowing into 
the wood of furniture, belong to three species of beetles of small 
size, of the family PtinidcBf and known under the systematic names 
of PtUimts pectinicomis, Anobi/um striatum^ and Anobium tessd' 
latum. The conclusions at which the Commission has arrived 
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That the action of these worms may he arrested, aud the worms themselves 
destaroved hy yaporization, more especially by the vapour of benzine, as ap- 
pears m>m the successful results arrived at in the Bodleian Library in the 
destraction of the bookworm (of course the ingect is referred to). To aj^ply 
this it win be nece8sar3r to have a room sufficiently large to take in any piece 
of oarred work or ftimiture, which may show symptoms of decay. The room 
should be so constructed that it can be closed and made as perfectly air-tight 
as possible, but with means of renewing the benzine, placed in saucers, from 
time to time, as it evaporates, without opening the ordinary means of access, 
or entering iJie chamber ; as also of reaiay ventilation after the objects are 
eoDsidered to have been sufficiently treated, and before any person enters 
the room for the purpose of removing them. The process must always be 
carried out during the spring and earl^ summer months, according to the 
■tate'of the temperature. The practicabili^ of complete restoration of carved 
woiik is fully shown in the results of Mr. Bogers's labours at Belton. The im- 
portant question, however, as to the restoration of gilded carved work, and 
of panels on which pictures have been painted, and which have been attacked 
by the worm, presents difficulties which at present there seems to be no means 
of overcoming. That the worm could be destroyed by vaporization, as in all 
other cases, appears certain; and there is no reason to suppose that the 
▼apoor of the oenzine would influence either the gilding of the one or the 
coikmrs of the other, especially if applied in the latter case to the back of the 
pietare. After the worm has been destroyed by the course of action proposed, 
mrther attacks from it can be prevented by treating the carved work with a 
solution of corrosive sublimate (chloride of mercury), either in methylated 
spirits of wine or parchment size, according to the surface-character of the 
carving or wood-work; the strength of the solution in each case being sixty 
grains of the chloride of mercury to a pint of fluid, whether spirits of wine or 
partdunent size. As there was some imcertainty as to the fact whether all the 
ova of the beetle deposited in one year became; developed to the worm state 
in the next, two cases, experimented upon during the spring and early sum- 
mer months of 1863, were kept vnth the specimens intact, until after mid- 
Bunmer 1864, in order that it might be observed whether any worms or beetles 
make their appearance during the ensuing season. It has now been proved 
that the ova deposited previous to the objects being subjected to the action 
ci ehl(»roform or benzine were not aU developed in 1863, the season in which 
the eocperiments were made. The vaporization, therefore, should be repeated 
more orequentlT than would otherwise have been necessary if all the ova of 
one year were developed, and came to maturity in the next. — Reader, 



WASPS. 
Irish Wasps (Vespidae) form the subject of a paper by Mr. 
R. L. Edgworth, in the June number of the Annals of Natural 
ffktary. He begins by proving the incorrectness of B^umur's 
calculation, that 80,000 wasps could be contained in any average 
nest^ and considers that 2800 would be about the maximum. The 
situation in which a wasp builds its nest is said to be characteristic 
of its species. The nests of Vespa v^ulgaris are generally formed 
on dry banks, in the roots of decayed trees, and occasionally in 
the thatch of cottages or other similar places, but may occur 
almost everywhere. A nest was once found in a loaf of sugar, the 
shell being partly composed of the surrounding thin paper. The 
wasp invariably builds beside the nest of a wild bee, either the 
Botkbus terrestris or AgrestU. (In about 90 per cent, of nests Mr. 
Bdgworth found this to be the case.) Wasps, if possible, choose 
a sloping place in which to build, so that the earth they have been 
mining may easily roll out of the hole, so much so that at the 
entrance of their nest a quantity of loose eartU \a ^<^Tk«ni2\'<3 \f^ \t^ 
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seen, as if a mouse had been bnirowing. Mr. Edgworih describes 
carefully the mode to be adopted in conveying a whole nest of 
wasps to a position where their habits may be observed and studied. 
He denies the story of their killing their young at the first cold of 
winter, and thinks that possibly the grubs, in some rare, cases, 
may have been killed by an early frost. He asserts that the love 
which wasps display both for their young and for the place of 
their birth is very remarkable. Mr. Edgworth says : " I have 
seen them linger for upwards of twenty days around some frag- 
ment of their cells when the nest itself had been carried away. 
Wasps soon become familiarized with any animal or with man.'^ 
The food of the common wasp appears to be very various ; indeed, 
this insect seems to be able to eat almost anything. In the eariy 
months of the year, whilst they are still rapacious, their diet 
seems to be nearly exclusively animal ; but in the later months a 
vegetable fare seems more grateful to their efifeminate natures. 
They are said to be very fond of bees. They devour raw meat, 
fish, sweet things of eveij sort, flies, butterflies, spiders ; and they 
have been observed to kill even dragonflies, and to oany off the 
grubs from an ant's nest which had been disturbed. 

Mr. F. Smith has exhibited to the Entomological Society a 
series of six wasps* nests, belonging to Mr. Stone, of Brighthamp- 
ton, which were built in cubical boxes and of most singular shapes ; 
one was compared to a stalactite cavern, and another was a £sur 
representation of Stonehenge ; the whole of the series bad been 
executed by a colony of Vespa Oermcmica in thirty-eight days, in 
the months of September and October, 1862; but information 
was wanting as to the means employed to induce the wasps to 
build these fantastic structures. 



TBAF-DOOB SPIDERS. 

Mb. B. F. Wbight has described to the British Association 
some curious Trap-door Spiders from Corfu. This spider makes a 
dwelling-place for himself by excavating in a sloping bank a dr* 
cular hole about three inches in depth by one-third in diameter ; 
this he lines with a silky web, and at the mouth of the hole he 
fixes, in a most artistic manner, a circular door with a hinge, 
composed of clay moistened with the glutinous substance of which 
the web is composed. This door he always shuts after going in 
or out. As soon as he finds a stranger at his door he' secures it 
on the inside, possibly by holding it down with his claws, which 
are very powerful. It is necessary to use some force to open it. 



PHOSPHOBBSOENCB OP THE CUCUTOS. 

The Phosphorescent Light of the Gucuyos — a coleopterous insect 
of the genus PyrophonuSf of the family of the EleterideSj very 
abundant in the intertropical region of America — ^has been ex- 
amined by M. Pasteur, by the spectrum apparatus, at the request 
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of the Abb^ Moigno, the editor of the Cosmos. The Mexican 
ladies use these insects for ornamental purposes, feeding them 
with sugar-cane and bathing them carefully two or three times 
a day. The light proceeding from the two small bodies on the 
insect's head is sufficiently vivid to give the power of reading in a. 
dark place. M. Pasteur has reported to a meeting of the French 
Academy that he found the spectrum of this light to be very fine, 
but continuous, without any appearance of rays ; his observations 
in this respect agreeing with those of M. Gemez, who had pre- 
viously studied the light of phosphorescent worms by means of the 
spectroscope without discovering either obscure or brilliant rays, 
^e cucuyos shows the same light under the abdomen, between Uie 
corslet and the wings. It is probable, as observed by M. Milne- 
Edwards, that the substance susceptible of becoming luminous i& 
spread aU over the body. M. E. Blanchard, at the same meeting, 
insisted on the great interest of researches which might lead to 
an accurate determination of the structure of the organs or tissues 
which secrete the phosphorescent matter. In a note in the Me- 
moirs of Ihe Academy of Sciences for 1766, Dr. Bondaroy stated 
that some coleopterous insects of this genus, which had been 
brought alive to Paris in some old wood, caused great alarm in- 
the faubourg St. Antoine on their discovery. 



THE PHOSPHORESCENCE OP THE LAMPTRI8 ITALIOA 
Has been subjected to experiment by M. Oarus, and the results 
communicated to the French Academy of Sciences. He finds 
that when the shining unctuous matter is taken away from the 
body of the insect, and placed on a glass and dried, it imme> 
diately loses its phosphorescence ; but, as soon as the glass with 
this matter is placed under a little water, its luminosity returns. 
He hopes that this quality may be considered now that the light 
can be examined and analysed by the spectrum apparatus, since 
no other substance, not even phosphorus, begins to shine when 
placed under water, and loses this property when dried. In the 
JLampyris ItdUca the light is not equal and tranquil, as is the 
Lcmpyris noctH/aca^ but is flashing j and in its periodicity answera 
exactly to the pulsations of the heart of the insect, since each 
wave of the blood, by moistening the luminiferous matter, gives 
it momentarily a more dazzling biilliancy. 



SILKWOBMS. 

Capt. Hutton, in a paper read to the Entomological Society, 
'* On the Reversion and Restoration of the Silkworm," attributes the 
great loss of silkworms by *^ muscadine" and other diseases to the 
combined effects of bad and scanty food, want of sufficient light and 
ventilation, teo high a temperature, and the constant interbreeding 
of a debilitated stock ; he has for several years been experimenting 
upon Bombyx mori, with a view, if possible^ to restot^ ^a^Vv^^^^to^ 
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a healthy constitution, to induce them to revert from their present 
■artificial and moribund condition to one of vigour and permanent 
health. He regards the occasional occurrence in a brood of a 
few dark-grey or blackish-brindled worms — the ** vers tigri^^ or 
*' vers zSbrSs** of the French — as an attempted return on ike part 
of Nature to the original colours and characteristics of the species ; 
and has come to the conclusion that, in fact, the dark worms, 
generally rejected by the sericulturist, are the original and natural 
worms, and that the whiteness of the pale sickly hue of the majo- 
rity is a positive indication of degeneracy, and of the destruction 
of the original constitution. The author explained in detail the 
steps by which he had raised a strong and healthy stock of dark 
worms, and recommended every sericulturist to separate his dark 
worms from his general stock, to set them apart for breeding from, 
and to annually weed out all the pale-coloured ones; in the course 
of three or four years he would be able to cast his present sickly 
worms, and would have acquired a stock far healthier than had 
ever before been seen in Europe. 

Dr. A. Wallace has exhibited to the Entomological Society the 
silk of Bonibyx Cythnia fed on the Ailanthus ; specimens of the 
silk as carded from the cocoon, spun silk and woven silk, were all 
shown, together with a skein of ailanthine spun from the cocoon 
in a continuous thread. 

A new species of Chinese Silkworm has been laid before the 
French Academy of Sciences by M. Gu^rin-M^neville, who has 
already introduced three species — the BoTnbyx Mylitta of Fabricius 
(from Bengal), his own Bonibyx Pemyi (from the north of 
China), and Borabyx Yama-Mai (from Japan). The fourth spe- 
cies, now first brought to Europe, is the Bomhyx (Anthercea) Boyld 
of Moore, twenty cocoons having been sent to M. Gu^rin-M^ne- 
ville by Capt. Hutton, who obtained them from the elevated 
plateaux of the Himalaya on the frontier of Cashmere. The worm 
feeds on the thick leaves of the oak, Quercvs vncana. The cocoon 
difiers from that of the other three species in its grater size and 
in its being surrounded with a silken envelope of a pretty grey 
oolour. M. Guerin-Mdneville believes that the new species might 
be easily naturalized in the centre and north of France, the cli- 
mate of which does not differ essentially from that of the elevated 
parts of the Himalayas. _____ 

RAVAGES OP WHITE ANTS. 

A COMMUNICATION from the Lords of the Admiralty has been 
read to the Entomological Socie^, enclosing a copy of a circular 
letter from the Governor of St. Helena, respecting the ravages 
committed in that island by the White Ants. It is therein stated 
that the insects were, it is supposed, accidentally introduced frx)m 
the coast of Guinea about twenty years since ; that almost every 
dwelling, store, or shed in Jamestown, containing nearly 4000 in- 
habitants, has been seriously injured by them, involving in many 
instancea complete ruin and a.b^.iidQivment, and imperilling the 
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liTee of large numbers of the poorer classes, who are still linng 
in houses of doubtful security. The Grovernor is especially 
anxious for detailed information as to the most successful mode of 
finding the ant's nests, and effectually destroying those receptacles, 
and as to the description of timber which has proved to be the 
least susceptible of injury from the insect, and the average market 
price of that timber at per cubic foot. Gen. Sir J. Hearsey, after 
detailing some of his own experiences in connexion with the white 
ants in India, said, that the nests must be sought in the plain ; 
that if once the ants effected a lodgment in the walls of a bouse, 
the walls themselves must be taken down before the insects could 
be eradicated. He thought the best preventive of their attacks 
was to steep the timber before building in a solution of quick- 
lime, and completely saturate it therewith ; whilst store-boxes, 
furniture, and small articles should be painted over with a solution 
of corrosive sublimate. Mr. E. W. Bobinson said that, on the 
Indian railways, a solution of creosote was applied to the sleepers ; 
it was, however, insufficient merely to coat the wood over with 
the creosote, but the whole block must be impregnated with it ; 
and, in fact, the creosote was forced through the timber by hy- 
draulic pressure. Mr. H. W. Bates said that the houses on the 
banks of the Amazons were not much infested with white ants, 
which he attributed in a great degree to the use of a very hard 
wood called Acapti ; it was the habit to rest store- boxes, &c., on 
sleepers, or cylindrical pieces of that wood, which in many cases 
afforded sufficient protection. When the ants had effected an 
entry into the walls (which in the Amazon country were prin- 
cipaUy composed of upright posts with cross laths, filled up with 
mud, and covered with lune or cement), he had found it an unfail- 
ing remedy to fill up the holes in the walls with arsenical soap ; 
oxide of arsenic might be used, but that of course was attended 
with danger ; the arsenical soap was cheap, and might be diluted 
with watra*, and boxes, &c., might be washed over with the solu- 
tion. The most effective method would, however, be to completely 
saturate and poison the timber, as Gen. Hearsey had mentioned 
with respect to the quicklime. 

HOW TO DESTROY ANTS. 

An agriculturist, M. Gamier, has announced an infallible method 
for getting rid of Ants. In a comer of his garden infected with 
legions of these insects he placed four saucers containing sugar 
and water, with the tenth of its weight of arsenic in the mixture. 
A number of ants immediately invaded the saucers, but were soon 
after perceived staggering away, as it were, and some being even 
engaged in dragging their dead comrades away. From that 
moment they disappeared from the garden, and on the following 
day not a single one was to be seen. How and whither this im- 
mense population emigrated in so short a time is a mystery which 
M. Gamier has been unable to clear up, and is inclined tA «»\^*tc-^ 
bnte it to some mysterious instinct. — Paris Letter. 
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THE BTINO OF BEFTILIS. 

Iv a paper addressed to the French Academy of Sciences, 
Dr. Gayon lays down the principle that the action of the Tenom 
of Serpents as well as Scorpions is identical on man as on beasts^ 
a proposition he confirms by several observations of his made both 
In the West Indies and in Algeria. Eegarding its violence, he 
says there is a general belief abroad that it is much more powerful 
in summer than in winter ; but this he does not consider well 
authenticated, and quotes against it the case of one Drake, an 
ei^bitor of snakes, who having in the winter of 1827, at Bmien, 
liandled a rattlesnake which he took to be dead while it was only 
benumbed by the cold, was bitten by it, and died in the course cf 
nine hours. From a considerable number of observations, ]>. 
Ouyon concludes that the intensity or power of the venom is less 
-owing to dlfiference of season than to the length of time it has 
been accumulating in the reservoir of the reptile ; and the g^reatest 
accumulation necessarily occurs during winter, because the animal 
is in a torpid state, and does not take any food during that season. 
So it was in the case of Drake, and so Dr. Guyon found it in that 
of a homed viper, which had been given him at the caravanserai 
of Sidi Makhlouf, Algeria. The reptile had been put into a 
bottle, which had since remained hermetically closed. It had been 
in tiiere for six weeks without fo^ and witiiout air, and lodted 
^uite dead, since it could not stir in the bottle, which it filled 
ontirely. And yet, on opening the bottle, the doctor found the 
reptile perfectly sound, and saw it kill a large fowl instantaneously 
with its sting. Our author quotes another case, that of a scorpion 
that had been kept in a bottle for a long time, and on being re- 
leased killed two spaiTows in less than a minute, and a pigeon in 
three hours. Dr. Guyon devotes some space to the symptoms 
which accompany the infliction of a bite by such reptiles — ^first, a 
violent pain at the moment of receiving the wound, then an 
unconquerable itching on the spot, then trembling, vomiting, 
difficulty of breathing, often accompanied with a cough, a dilata- 
tion of Uie pupils, muscular contractions, tetanic symptoms, &c. — 
^(Uignan^s Messenger, 



THE SOOBPION. 

The French Academy of Sciences has received a paper from 
Dr. Guyon on the mortal effects of the African Scorpion's sting. 
Its scientific name {Androctonits funestw), indeed, expresses that 
it is fatal to man, and yet Dr. Guyon states that perhaps out of 100 
<person8 stung there is scarcely one that dies of it. The anciently 
who under the name of scorpion certainly mea^ the same insecty 
since it is found represented on Egyptian monuments, and even 
•engraved on precious stones, had a much stronger opinion of its 
deadly effects. Lucan, in his Pharsalia, b. ix., says : *' Who 
wonid believe, on seeing the scorpion, that it has the power of 
^AUBiDg such a Budden desAiViV* Xt^c^ Mtvssndka ^t&tos that the 
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houses of Biskra are infested with soorpions, which are so venomous 
thai death ensues immediately after the sting. Abd-Allatif, an 
Arabian physician and traveller, says : *' At Koos abundance of 
faoarj^oua are found, whose sting is frequently mortal.'* Dr. Guyon 
knows of eight cases in which the sting of the African scorpion 
was followed by death ;, three of the sufferers were men, two were 
women, and tlu^e children. Two of the latter cases occurred in 
1856, near Laghouat, in Algeria. One was that of a boy nine 
years old, who was stung on the forefinger of the left hand by a 
Morpion, which was seen and crushed on the spot. This occurred 
*t eight o'clock A.H., and before noon on the following day the 
patient died. The sting had caused violent pain, increasing in 
proportion as the swelling extended to the arm. The boy had 
<!ried a long time, and then vomited considerably. The swelling 
was in a great measure owing to the ligature which the Arabs 
always effect above the wound in such cases. The other case was 
nouij similar. Dr. Guyon states that children are more liable to 
die from the effects of the sting than adults, and that among the 
latter those who are stung somewhere on the head are most likely 
to die of it. __^_^ 

TWO-HEADED SESPENTS. 

Itf the Proceedings of the Boston Society of NatwraZ History 
{U.S.) is an account of two specimens of monstrosity in Serpents 
given by Professor Wyman at a meeting of the Association. One 
of these was a young black snake {CoMer constrictor), which had 
two complete heands united to a single trunk. The vertebral column 
was doable for a short distance beMnd the head, and over the same 
region the transverse black bands usually found in the young of 
•Hub species were divided lenethwise. The second was a water- 
adder (Tropidonttu sipedoi^, belonging to the Massachusetts 
State Collection. In this the heads were more widely separated 
than in the preceding one, each head being supported by a distinct 
neck. The tail was also double for about an inch. The most re- 
maricable deviation was found near the middle of the body. In 
this region the size is considerably increased, and the transverse 
dsak bands of the skin are interrupted in the middle, the lateral 
portions remaining. On the middle line passing between these is 
a longitudinal zigzag line, which extends the whole length of the 
•ttilaiged portion. In this region the vertebral column is double, 
and provided with a double set of ribs, but is single before and be- 
liind it. The doubling of the vertebral column in its central por- 
tion in the manner above described is of very rare occurrence, and 
.•dooB not appear to have been noticed in the various works treating 
<ni teratology. Monstrosities of serpents in which the head is 
double have been often noticed. AristoUe mentions such. Eedi 
found one alive, sunning himself on the banks of the Arno, near 
Tiatk, which was two piums in length and as large as the little 
finger. The heads were of equal size, and each su^^t^a^Vs^ ^Tsfiei>Os. 
of two &Dgws^ breadth in length. Bddi '^x«ft«c^^ V^ ^)^^ ^^^ 

(i2 
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several weeks, and tried experimeots with it. He noticed that the 
right head died seven hours before the left In this case the brain 
and spinal marrow were double as far as the middle of the back, 
beyond which the spinal cord was single. The oesophagus and 
stomach were double, but the stomachs were connected with » 
single intestine, and there were two hearts and two livers. 



THE MEXICAN BASILISK 

Is described by M. Sumichrast, in his paper on Mexican Reptiles, 
in the AnnciU of Natural History. He states that it does not 
in any way resemble in its habits the fabulous creature to which 
the ancients gave the name Basilisk. It is common on the margins 
of nearly all the rivers of the warm and temperate regions of 
Mexico. As soon as the sun has warmed the air in spring he 
quits his nocturnal retreat and commences the pursuit of his prey. 
K the dry trunk of a tree rises from the margin of the water, we 
may be almost certain of finding upon it, during the hot hours of 
the day, a basilisk acting the part of a sentinel. With his body 
voluptuously extended, as if to absorb as much as possible of the 
solar heat, he remains in a state of perfect quietness ; but if some 
noise attracts his attention, he raises his head, inflates his throaty 
and rapidly agitates the membranous crest with which his occiput 
is crowned. His piercing eye, with its dull yellow iris spangled 
with gold, glances inquisitively on every side ; if the danger be 
inmiinent, his body, previously flaccid and soft, draws together 
like a spring, and, leaping with the rapidity of lightning, he throws 
himself into the water. In swimming, he raises the head and 
breast, his fore feet strike the water as oars, whilst his long tail 
furrows it like a rudder. He lives entirely on insects, which he 
captures with much dexterity. — Illustrated London News. 

BOTANY. 

CHLOROPHYLL, 

The green colouring matter in plants, has been closely examined 
by Professor Stokes, Sec. R.S., by the spectroscope. In the Pro- 
ceedings of the Royal Society he records that he finds the Chlorophyll 
of land plants to be a mixture of four substances — two green and 
two yellow — all possessing highly distinctive optical properties. 
The green substances yield solutions exhibiting a strong red 
fluorescence ; the yellow substances do not. The four substances 
are soluble in the same solvents, and three of them are extremely 
easily decomposed by acids or even acid salts — such as binoxalate 
of potash ; but, by proper treatment, each may be obtained in a 
state of very approximate isolation, so far, at least, as coloured 
substances are concerned. Professor Stokes also examined a 
specimen, prepared by Professor Harley, of biliverdin, the green 
substance contained in bile, supposed by Berzelius to be identicsL 

with, chlorophyll, and was \\ieTO\>^ ftxi«Ja\^\.o ^xo^^^^isaA ih» two 

substances are qmte diaVmct. 
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' THE WHEAT CROP OP 1864. 

Mr. J. B. Laweb, the scientific agriculturist, writes from 
Rothamsted to the Times : — *' In October last you favoured me 
with space for a few remarks on the character of the Wheat Crop 
of 1863. Founding my conclusions upon the produce obtained in 
a field of 1 4 acres, in which wheat had been grown for 20 years 
in succession, on some portions without manure, and on others 
with different descriptions of manure, and also upon a careful com- 
parison for many years past of the results obtained in that field with 
those of ordinary farming over a large area of the country, I gave 
it as my opinion that the crop of ]aat year (1863) would turn out 
a remarkably abundant one ; and such subsequent experience has 
proved it to have been. I now propose to direct the attention of 
your readers to a few of the results obtained in the same field 
daring the season just passed, which is the 21st of wheat, year after 
year, on the same land. 



Bushels of Dressed Com per Acre. 


Flots. 




Harvests. 


Average of 12 
years. 

1852-63. 


1863. 


1864. 


8 
2 
7 
8 
9 
16 


Unmanured 

Farmyard Manure . . . 
Ai'tifl(nftl Manure .... 

Do. do. .... 

Do. do 

Do. do 


17i 
44. 
63| 
65* 
65| 
661 


16 

40 

45| 

401 

6l| 

61 


38 

34i 

38* 



Weight per Bushel of Dressed Com— lbs. 


Pk>t8. 




Harvests. 


Average of 12 
years. 

1862-63. 


1863. 


1864. 


8 

2 
7 
8 

16 


Unmanured 

Artificial Manure .... 

Do. do 

Do. do 

Do. do 


62-7 
63-1 
62-6 
62-3 
62-1 
62-4 


62-0 
62-6 
631 
63-6 
62-6 
63-2 


66-6 
69-3 
68-4 
67-8 
671 
67-8 



''Above are g^ven, for the Harvest of 1864, the number of 
bushels per acre, and the weight per bushel, of the dressed corn 
«l>tained— on a portion left entirely unmanured during the whole 
21 ycara, on another manured with 14 tons of farmyard dung 
•veiy year, and on others manured with certain artificial mixtures 
in each of the 21 years. And, for the sake of comparison with 
the results of the present season, there are given, in parallel 
OtriUimiis, those of 1863, as well as the leverage ovet \>Va NafiK. VL 
yeBn, during wMeh period the descriptioTi oi «x\A&!(sui\ Ts^'o^n^ 
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applied was the same year after year on the same plot as for the 
crop of 1864. It may be added, that the different artificial mix- 
tares contained the same mineral manure in each case, but in 
combination either with different quantities of ammonia-salts, or 
with nitrate of soda. 

** It is seen that the produce of 1864 was in every case less than 
that of the extraordinary season of 1868 ; but that it was, on the 
other hand, in every case considerably higher than the average of 
the preceding 12 years. Indeed, on two of the plots the pn^uoe 
of tiie present season exceeded the average of the preceding 12 
years by about 12, and on one by more tlutn 16 bushels per acre. 
The quality of the grain is also very high, as indicated by the 
weight per bushel, which is fully equal to that of 1863, and very 
much higher than that of the average of the preceding 12 years. 
It is remarkable, too, that in three of the experiments the pro- 
duce of the last two vears taken together has exceeded 100 bushels 
per acre. In no ower instance during the 21 years has the pro- 
duce of two consecutive seasons ^ven such a result. The nearest 
approaches to it were in 1857 and 1858, when one plot gave 92 
bushels, and in 1862 and 1868, when several plots gave over 90 
bushels per acre in the two years. 

''Upon the whole I think it may be concluded that, on the 
heavier soils, if in good condition, the wheat crop of 1864 will 
prove to be much above the average. On light and badly-fiarmed 
soils, on the other hand, I think the produce will generally be 
below an average. The quality is doubtless pretty universally 
good, and above the average. With such a crop following one of 
such unusual abundance as that of last year, it is not surprising 
that the price of wheat should be so low.*' 



OIOANTIO MUSHBOOMS. 

The following notice concerning the production of Mushrooms 
of gigantic size was communicated to the French Academy in 
1861 by Dr. La Bordette (Vide Comptes HenduSy t. liii. 1861, 
pp. 235 and 671). The Doctor was engaged in experimenting 
upon the subject during several years. The Mushrooms are first 
developed by putting their spores (dust-like seeds) upon a glass 
plate spread over with sand and water. The most vigorous indi- 
viduals are selected, and it was with the mycelium (spawn) of 
these that he obtained the remarkable specimen presented to the 
Academy. The process is as follows : — A moist soil, composed of 
vegetable mould from marshy ground (known as terre v^gitale de 
maratcher)f placed in a cellar, is covered first with a layer, about 
10 inches thick, of sand and river gravel, and then with a layer, 
about 6 inches thick, of the mortar of old buildings got during 
their demolition, lliis soil, after the spawn has been sown in, is 
sprinkled with water containing about 82 grains of nitrate of 
potash (saltpetre) per sq^re metre (about 10 square feet}. The 
sctioD of the nitrate of potaaVi "v^aa isvaaid<^\A^ ^xmxi^^ga.'^eais. 
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Dr. La Bordette informed the Academy that he had succeeded 
in raising mushrooms on a soil formed entirely of sulphate of lime> 
(gypsum, which by calcination yields common plaster of Paris), 
well beaten down. For manure he substituted nitrate of potash 
buried along with mushroom spawn at a depth of three or four 
millimetres (0 '12 or '16 inch). Nothing else was added. " Under 
these conditions," says the Doctor, '* the growth of a variety of the 
common mushroom {Agaricus campestrU)^ which may be termed 
* giant mushroom,* takes place indefinitely. While, according to 
the usual and complicated method of culture, the average weight 
of mushrooms in the adult state is 100 grammes (1544 grains), 
mushrooms may be developed by my method weighing on the 
average 600 grammes (9263 grains, or somewhat more than l^lb. 
avoirdupois)." 



CHOTA GBASS. 

Satisfactobt experiments have been made at Lille with China- 
Grass and Cotton mixed ; an excellent fabric having been obtained 
from the loom, far more durable than calico, and equally capable 
of being dyed. Reports presented to the Chamber of Commerce 
recommend the introduction of China grass into the manufacture 
of stufiGs hitherto made of cotton alone. Such stufis, it may be 
surmised, will hold an intermediate rank between linen and pure 
cotton fabrics. China grass, in a raw state, consists of long her- 
baceous blades of a yellowish hue, but when prepared it has quite 
the appearance of common cotton, except that it has a sort of 
silky gloss which the latter has not. It is soft to the touch, supple, 
and free from all kinds of knots. The plant admits of being ac- 
climatized in the south of France, and generally wherever cotton 
has been cultivated since the outbreak of the American war. It 
spreads with great rapidity, even when left to itself, and its culti* 
vation gives little or no trouble. 'At Calcutta it yields three crops 
a year, with stalks of the length of from six to nine feet. The 
Minister of Agriculture and Commerce has ordered over a quan- 
tity of China grass seed from its native country, in order to dis- 
tribute it to aS agriculturists who may apply for it. Regarding 
the cost, MM. Mallard and Bonneau, of LUle, state it as follows : 
— 100 kilogrammes of China grass treated by their process yield 
75 per cent, of cotton-like matter, 8 per cent, of refuse applicable 
to the manufacture of paper, and 17 per cent, of waste which is 
good for manure. The chemical treatment and the various mani- 
pulations requisite for obtaining the material fit for spinning cost 
together If. 57c. per kilogramme. As the cotton of E^ypt now 
costs 5f. 60c., the difference in favour of China grass is 4f. Sc 
To this must be added 10 per cent, for the cleaning or picking and 
consequent waste of the said cotton, which raises the difference in 
£aT0Ur of the new material to 4f . 59c. This is irrespective of thft 
profit to be derived from the refuse to be sent to the paper-milL 
If all these calculations be correct, Cbin^ii g;nAiii "^^r^ \)i^ ^V^rs&^Nc^ 
nuuikiod. — (Miffnani^a Messenger, 
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SUBSTITUTES FOB OUTTA FIBOHA. 

Bb. K. Biddell has read to the Briiish Association a paper 
" On Balatta and other Gums regarded as a Substitute for Grutta 
Percha.** The paper spoke of the gum as a very excellent sub- 
stitute for, and quite equal to, the adulterated or re-boiled gutta 
percha from Singapore. They were indebted to Dr. Van Holst^ 
of Amsterdam, Berbice, for bringing this gum first into notice in 
1860. It abounded in the forests of British Guiana^ and was 
especially prolific at the time of the full moon. On the day of the 
fml moon the yield of gum was from six to ten times greater than 
at other times. After the tree had been tapped, it could be tapped 
again every two months. The wood was used for building pui^ 
poses and for furniture, and he was informed the tree was not in- 
jured by being tapped. A tree yielding a gum similar in every 
respect was discovered to exist, by Gen. Ctdlen and CoL Cotton, 
in 1853, growing along the whole line of the Western Ghauts on 
the Malabar coast. Southern India, from lat. 8° 30' to lat. 10° SO' 
at an elevation of from 2500 to 3000 feet above the sea. The 
climate of the country where the Bullet-tree is found in Berbice is 
unhealthy ; but, however that may be, probably some of the free 
slaves of America might be induced to settle there and become 
traders. 

The Hev. A. M. Norman, alluding to the fact mentioned by Dr. 
lUddell, of the sap flowing more freely at the time of the full moon, 
said, some people were inclined to laugh at such statements, but 
there could be no doubt that the moon had an important influence 
on the vegetable world. Dr. Kiddell said : It is well known to 
the natives of India, that bamboo cut at the full moon was much 
more subject to the attacks of insects, rotted and decayed sooner 
than when cut during the dark nights. Specimens of the gum, in 
a liquid state, also in a large block, and rolled, were exhibited, ap- 
pearing freely coloured, but not very agreeable in smell. Other 
specimens were shown in a manufactured state, as vulcanized, hard 
and soft, and in a state of ebonite. A patent has been taken out 
for working it, particularly for the insulation of electric wires, 
combined with caoutchouc and various other substances. 



A HOBSECHESTNUT TBEE. 

CJoLONEL Gbeenwood Writes from Brookwood Park, Alresford, 
to the AthefiMJBwm : — 

D . Davy read a paper at Bath on ilie Horsechestnut : will any one read a paper 
on a horsechestnut ? The tree stands on a flat stone. Its root grows up 
through the air for seven feet, turns over a wall, and descends seven feet into 
the earth. So that the root passes for fourteen feet through the air before it 
entersHhe earth. The celebrated Dutrochet, by experiment, convinced the 
still more celebrated De Candolle, and all European vegetable physiologists, 
that roots will only px>w sti^aight downwards. On this, I set to work to show 
that they will grow m any^ direction in which they can find food. If any one 
doubts this fady let him inspect my tree, which is now twenty>one years old. 
7JE2 imitation of Dutrochet'e beautiful experiment, I placed a great variety of 
feeds (single as well as double^ in &o\«eT-v^\A,vQ»g«iA«ilkeiixL upside down 
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on wire>work, and watored them from above. Each seed sent a tap-root down 
into the air, which died : bat the branch roots (as I have named them) and the 

' I grew, and com ripened in this way. But euHing$ placed upside down, 
h they grew and bore fruit for years, showed no root below. I thus 

aered on the fact that every seedling has a tap-root, whose downward 
detennination nothing can pervert ; a provision and contrioanee for the fixing of 
the plant, and a beautifiil proof of the design of a Creator. But the downward 
tap-root is aa peculiar to the seedling as the "seed-leaves" are, and all 
btrmeh roots will grow in all directions. 1 published this in the second edition 
of the " Ihreehfter," in 1853, where the details may be seen. Those who have 
published it since have ne^ected to sar where they sot it from. I preserved 
one horseohestnut by placing it on a flat stone, and replaoinff the flower-pot 
with a chimney-pot nm of earth, and, by degrees, raised a column of chimneT 
pots. I then built up a column of earth on the opposite side of the walJ^ 
turned the roots into it, and when the;^ wereestabhshed in the ground I took 
away the two columns of earth. I thmk that Virgil's tap-root Esculus {qua 
quantum vertiee. &o.) is the horsechestnut. Virgil (second book of Georgics) 
mentions it as distinct from the quercus and castanea, and Ovid (Met. x. 91) 
aa distinct from the fagus and ilex. It is then a feat to make its radix tend to 
heaven instead of to Tartarus. With regard to the name from Esca, it is true 
that ndther man, horses, nor pigs will eat horsechestnuts, but sheep, cows, and 
deer are ravenously eager for them. 

OULTUBK OP POTATOES. 

An Agricultural Society has been established at Planitz, in 
Saxony, under the title of ' ' Society for the Cultivation of Pota- 
toes." The association has already published a number of reports. 
One of them states that the best specimens of potatoes grown in 
sandy soil have quickly degenerated and given only an indifferent 
crop in the strong clayey land in the neighbourhood of Planitz. 
Since the foundation of the Society, in 1860, the members have 
made numerous experiments on strong, light, clayey, gravelly, and 
stony soils. The members procured samples of every description 
of potato sold, and they propagated those which produced the best 
results. After a year's trial they have generally found that the 
matest number of potatoes succeed best in light and slatey land. 
They found, however, that the long potato from Algiers became 
rotten in sandy soil, and produced large and perfectly sound pota- 
toes in strong land. The white English kidney potato planted in 
stony ground produced potatoes quite red. The Society has lately 
offered 10 kilogrammes of seed potatoes to any farmer who wiU 
contribute 5f. annually, on the sole condition that he will furnish a 
statement setting forth the quantity of potatoes produced and the 
nature of the soil in which they were planted. 

M. Pousard, president of the Agricultural Society of Ch&lons, 
has addressed a paper to that body, in which he states that he has 
discovered a remedy for the Potato Disease. The secret consists in 
planting potatoes aiter the 1st of June, instead of in April By 
this pkm they escape the frost of April, and the leaf is not exposed 
to the hot sun of July. M. Pousard is of opinion that the alternate 
frost and heat corrupt the root by their opposing influence. It 
appears that he has continued his experiments for several years, 
and that his potatoes are of a fine size and perfectly sound. M. 
Pousard is able likewise by this plan to grow two crops on the 
same ground within the year. — ^A&ridged /rom tlie T\Tn£6. 
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THE MISTLKTOX. 

Pb. John Hablst, in the TranaacHont of the Linncean Society, 
has published his investigation of the physiological relations of 
Misuetoe to the plants upon which it grows ; his obeenrations 
being chiefly made on the maple^ hawthorn, apple, willow, and 
oak, with regard to the mutual growth of the two plants. Th& 
following abstract is from the lUustraied L(mdon News : — 

'* The Mistietoe attaohes itself to the nonriahinf plant by roots, some in the 
bark, others in the wood, the first being a sin|^ root or sucker, which presses 
inwards to the wood, ana then ceases to ^^ow ; firom this root proceed hori- 
sontal or side roots, eeneraUy fire or six. The base of the parasite at its 
thickest part is about four-tenuis of an inch in diameter, and is composed of 
a dehoate yellowish-ereen cellular l^ue. The roots are Tcry perishaole, and 
after the death of the stock soon crumble down into the woodv cavities con- 
tainine them. The anatomical relation between the misuetoe and the 
flouriuiing pktnt is shown by Dr. Harley in sections given in a series of plates. 
The young cellular root may be regarded as a prolongation of the central 
pith of the paneite. and the contiguous medulUry rays of the nourishing 
plant are successiTely confluent with its surface, as shown in the P^tes ; bin 
the woody fibr^ of the two plants never come into actual contact, xhe former 
Pr. Parley believes to be an essential condition of its parasitism. He says :— > 
' When the roots of viscum album have become fairl^r infixed into the me- 
dullary i^tem of the nourishing plant, their outer portions become gradually 
tiuckenea by the formation of wooden layers upon their surfaces. This in- 
erease in the lateral dimensions of the root takes place pari pcum iriXh that 
of the branch upon which it grows ; for every layer of wood deposited upon 
the branch a corresponding one is dei>08ited irpon tiie mistletoe ; and the 
growth of the two plants proceeding thus uniformly, the concentric rinea 
of the stock pass unmtermptedlv into those of the mistletoe, and the wooc^ 
layers become coincident. While the roots thus undergo increase and ligai- 
fication about their outer portions, their inner extremities, which now lie 
deeply in the hard wood of the nourishing plant, constantly retain their original 
Bofb cellular condition. And, as far as my own observations go, the lue of 
the parasite depends upon those delicate cellular processes. They are, in 
fact, to viscum what the cellular rootlets of terrestrial plants are to them* 
When, through accident or old age, they die, secondary ones are thrown oat 
from the soft outer layer of the woody base, which, after traversing the bark 
for a shorter or longer distance, come into relation with the medimary rays 
of the nourishing plant.' The invariable result of the attachment of tne 
roots of the mistletoe to a branch is the increased development of its tissues* 
The branch still maintains its vieour, and slowly buries the intruder ; new 
roots penetrate the freshly-formed layers of the wood, and are also resisted; 
but a second crop of roots spread destruction still further outward. The 
infected branch assumes various contortions, and frequently is found bent at 
right angles to itselC But it wrestles in vain with a veritable hydra, which, 
having killed its centre, spoiled and occupied its bark, and invaded anew 
the lime living wood that remains, now grailually completes the work of de- 
struction.'* 
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THE OLAOIAL AND POST-GLACIAL PERIODS, ETC. 

Snt Chablbs Ltell, in his laminous Inaugaral Address as Pre- 
sident of the British Association Meeting at Bath, in September- 
last,* thus stated his views upon these important geological, 
questions : — 

" The vast mechanical force that ice exerted in the Glacial Period 
has been thought by some to demonstrate a want of uniformity in 
the amount of energy which the same natural cause may put forth 
at two successive epochs. But we must be careful, when thus 
reasoning, to bear in mind that the power of ice is here substituted 
for that of running water. The one becomes a mighty agent in 
transporting huge erratics, and in scoring, abiuding, and polishing 
rocks; but meanwhile the other is in abeyance. When, for 
example^ the ancient Khone glacier conveyed its moraines from 
the upper to the lower end of the Lake of Geneva, there was no 
great river, as tl^re now is, forming a delta many miles in 
extent^ and several hundred feet in depth, at the upper end or 
the lake. 

''The more we study and comprehend the geographical changes 
of the Glacial Period, and the migrations of animalB^and plants to 
which it gave rise, the higher our conceptions are* raised of the 
duration of that subdivision of time^ which, though vast when 
measured by the succession of events comprised in it, was brief if 
estimated by the ordinary rules of geological classification. Th& 
Oladal Period was, in fact, a mere episode in one of the great epochs 
of the earth's histoiy ; for the inhabitants of the lands and seas, 
before and after the grand development of snow and ice, were^ 
nearly the same. As yet we have no satisfactory proof that man 
existed in Europe or elsewhere during the period of extreme cold ; 
bat our investi^tions on this head are still in their infancy. lu 
an early portion of the Post-glacial Period it has been ascertained 
that man flourished in Europe ; and in tracing the signs of exist- 
ence, from the historical ages, to those immediately antecedent^ 
and so backward into more ancient times, we gradually approach 
a dissimilar geographical state of things, when the climate was- 
colder, and when the configuration of the surface departed con« 
siderably from that which now prevails. 

''Archaeologists are satisfied that in central Europe the age of 
bronze weapons preceded the Boman invasion of Switzerland ; and 
prior to the Swiss lake dwellings of the bronze age were those in. 

* The Bath meeting was a highly saccessfiil one in point of attendance. 
The above Address, by Sir C. Xyell, in the Theatre, was read before an 
audience of 23G0; the number of members who attended at thft «kAS^ ^l>&&Sk 
week reached 2985, and the sum raised 27891, 
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¥^hich stone weapons alone were used. The Danish kitchen- 
middens seem to have been of about the same date ; bat what M. 
Lartet has called the reindeer period of the south of France was 
probably anterior, and connected with a somewhat colder climate. 
Of still higher antiquity was that age of ruder implements of st(me) 
such as were buried in the fluviatile drift of Amiens and Abbeville^ 
and which were mingled in the same gravel with the bones of ex- 
tinct quadrupeds, such as the elephant, rhinoceros, bear, tiger, and 
hyena. Between the present era and that of those earliest vestiges 
yet discovered of our race, valleys have been deepened and widened, 
the course of subterranean rivers which once flowed through 
caverns has been changed, and many species of wild quadrupeds 
have disappeared. The bed of the sea, moreover, has in the 
same ages been lifted up, in many places hundreds of feet^ 
above its former level, and the outlines of many a coast entirely 
.altered. 

" MM. de Yemeuil and Louis Lartet have recently found, near 
Madrid, fossil teeth of the African elephant, in old vaUey-drifl^ 
containing flint implements of the same antique type as those of 
Amiens and Abbeville. Proof of the same elephant having in- 
habited Sicily in the Postpliocene and probably within the Human 
period, had previously beeu brought to light by Baron Anca, during 
his exploration of tne bone-caves of Palermo. We have now, 
therefore, evidence of man having co- existed in Europe with three 
species of elephant, two of them extinct (namely, the mammoth 
and the Elephoa antiquui), and a third the same as that which 
still survives in Africa. As to the first of these — the mammoth 
— I am aware that some writers contend that it could not have 
died out many tens of thousands of years before our time, because 
its flesh has been found preserved in ice, in Siberia, in so fresh a 
state as to serve as food for dogs, bears, and wolves ; but this 
argument seems to me fallacious. Middendorf, in 1843, after 
-digging through some thickness of frozen soil in Siberia, came 
down upon an icy mass, in which the carcase of a mammoth was 
imbedded, so perfect that, among other parts, the pupil of its eye 
was taken out, and is now preserved in the Museum of Moscow. 
No one will deny that this elephant had lain for several thousand 
years in its icy envelope ; and if it had been left undisturbed, and 
the cold had gone on increasing for myriads of centuries, we 
might reasonably expect that the frozen flesh might continue un- 
decayed until a second glacial period had passed away. 

"When speculations on the long series of events which occurred 
in the Glacial and Postglacial Periods are indulged in, the imagina- 
tion is apt to take alarm at the immensity of the time requii^ to 
interpret the monuments of these ages, all referable to the era of 
existing species. In order to abridge the number of centuries 
which would otherwise be indispensable, a disposition is shown by 
many to magnify the rate of change in prehistoric times, by m- 
seating the causes which have modified the animate and inanimate 
world with extraordinary anA. eaLces&vsft «ii«t^ . 1^ ^a related of a 
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great Irish orator of our day, that when he was about to contribute 
somewhat parsimoniously towards a public charity, he was per- 
suaded by a friend to make a more liberal donation. In doing sO' 
he apologized for his first apparent want of generosity, by saying 
that his early life had been a constant struggle with scanty means, 
and that ' they who are bom to affluence cannot easily imagine 
how long a time it takes to get the chill of poverty out of one*s 
bones.' In like manner, we of the living generation, when called 
upon to make grants of thousands of centuries in order to explain 
the events of what is called the modem period, shrink naturaUy 
at first from making what seems so lavish an expenditure of past 
time. Throughout our early education we have been accustomed 
to such strict economy in all that relates to the chronology of the- 
earth and its inhabitants in remote ages, so fettered have we 
been by old traditional belief, that even when our reason is 
convinced, and we are persuaded that we ought to make more 
liberal grants of time to the geologist, we feel how hard it is to 
get the chill of poverty out of our bones." 

Sir Charles Lyell added : — ** I will now briefly allude, in conclu- 
sion, to two points on which a gradual change of opinion has been 
taking place among geologists of late years. First, as to whether 
there has been a continuous succession of events in the organic 
and inorganic worlds, uninterrupted by violent and general cata- 
strophes ; and, secondly, whether clear evidence can be obtained of 
a period antecedent to the creation of organic beings on the earth. 
I am old enough to remember when geologists dogmatized on both 
these questions^in a manner very different from that in which they 
would now venture to indulge. I believe that by far the greater 
number now incline to opposite views from those which were once 
most commonly entertained. On the first point, it is worthy of 
remark that, although a belief in sudden and general convulsions 
has been losing ground, as also the doctrine of abrapt transitions 
frc»n one set of species of animals and plants to another of a very 
different type, yet the whole series of the records which have been 
handed down to us are now more than ever regarded as fragmen- 
tary. They ought' to be looked upon as more perfect, because- 
nmnerous gaps have been filled up, and in the formations newly 
intercalated in the series, we have found many missing links, and 
various intermediate gradations between the nearest allied forms 
previously known in the animal and vegetable worlds. Yet the 
whole body of monuments which we are endeavouring to decipher 
appears more defective than before. For my own part, I agree 
with Mr. Darwin in considering them as a mere fraction of 
those which have once existed, while no approach to a perfect 
series was ever formed originally, it having never been part of' 
the plan of Nature to leave a complete record .of all her works 
and operations for the enlightenment of rational beings who might 
study them in after ages. 

'* In reference to tiie other great question, or the earliest d&tA^ 
of vital phenomena on this planet, the \&\a ^^qti^t^^^ '\&.^%5a^a. 
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have at least demonstrated that certain theories founded in Europe 
on mere negative evidence were altogether delusive. In the course 
■of a geological survey carried on under the able direction of Sir 
William E. Logan, it has been shown that northward of tiie River 
St. Lawrence £ere is a vast series of stratified and crystaUine 
rocks of gneiss, mica-schist, quartzite, and limestone, about 40,000 
feet in Uiickness, which have been called Laurentian. They are 
more ancient than the oldest fossiliferous strata of Europe, or 
those to which the term primordial has been rashly assigned. In 
the first place, the newest part of this great crystalline series is 
tmconformable to the ancient fossiliferous or so-called primordial 
rocks which overlie it ; so that it must have undergone disturbing 
movements before the latter or primordial set were formed. Then 
Again, the older half of the Laurentian series, is unconformable to 
the newer portion of the same. It is in tiiis lowest and most 
ancient system of crystalline strata that a limestone, about 1000 
feet thick, has been observed, containing organic remains, lliesft 
fossils have been examined by Dr. Dawson, of Montreal, and he his 
detected in them, by aid of the microscope, the distinct strootore 
of a large species of Bhizopod. Fine specimens of this hmSi, 
•called Eozoon CcmadeMCf have been brought to Bath by Sir 
William Logan, to be exhibited to the memb^ of the Assodalion. 
We have every reason to suppose that the rocks in which these 
animal remains are included are of as old a date as any of the 
formations named Azoic in Europe, if not older, so that they prcK 
cede in date rocks once supposed to have been formed before any 
oi^nic beings had been created.* 

** But I will not venture on speculations respecting ' the signs 
■of a beginning,* or *the prospects of an end,' of our terrestnal 
system — that wide ocean of scientific conjecture on which so many 
-dieorists before my time have suffered shipwreck.'* 



TEHFEBATUBE OF THE BATH WATEBS. 

Sib Chablbs Ltell, in his admirable Address, just quoted, 
drew a comparison between the hot spring and the volcano, adding, 
-"the thermal waters of Bath are far from being conspicupos 
among European hot springs for the quantity of mineral matter 
contained in them in proportion to the water which acts as a 
solvent ; yet Professor Ramsay has calculated that if the sul- 
phates of lime and of soda, and the chlorides of sodium and mag- 
nesium, and the other mineral ingredients which they contain, 
were solidified, they would form in one year a square column 9 ft 
in diameter, and no less than 140 ft. in height. All this matter 
is now quietly conveyed by a stream of limpid water, in an inviaibk 

* Sir William Logan has placed in the Maseam of Practical Geology a lane 

polished block of green Serpentine, from the intercalated limestone beds of the 

X/aurentian system at Grenville, containing the oldest known organic remaba. 

The minate structure is only \iB\blQ \mder the microscope^ but drawings to 

iUuatrtte this structure acoom^vay >i2^« vg^c^msou 
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form, to the Avon, and by the Avon to the sea ; bat if, instead 
■of being thus removed, it were deposited around the orifice of 
eruption, like the silicious layers which incrust the circular basin 
•of on Icelandic geyser, we should see a considerable cone built up 
with a crater in the middle." 

Sir Charles Lyell then referred to the temperature of the Bath 
waters — 117 deg. to 120 deg. Fahr. — ^as unexceptionally high, 
•lowing for the great distance of Bath from the nearest region of 
recently extinct volcanoes and of violent earthquakes ; adding 
that we may well suppose that England was often more rudely 
shaken than now ; and such shocks as that of October last, the 
4B0und and rocking motion of which caused so great a sensation as 
it traversed the southern part of the island, and seems to have 
been particularly violent in Herefordshire, may only be a languid 
leminder to us of a force of which the energy has been gradimlly 
dying out. Judging from the lines of fault or displacement of the 
rocks, as laid down in the Ordnance map, the Bath springs, like most 
other thermal waters, mark the site of some great convulsion and 
fiacture which took place in the crust of the earth at some former 
p^od, perhaps not a very remote one, geologically speaking. 
With respect to the discovery of caesium, rubidium, thallium, and 
indium, it is impossible not to suspect that the wonderful efficacy 
of some mineral springs, both cold and thermal, in curing diseases, 
which no artificially- prepared waters have as yet been able to 
rival, may be connected with the presence of one or more of these 
olementary bodies previously unknown ; and some of the newly* 
found ingredients, when procured in larger quantities, may furnish 
medical science with means of combating diseases which have 
hitherto baffled all human skilh Sir Charles illustratively stated 
that the spring which rises through a lode in the Wheal Clifford 
Copper-mine is hardly less copious and somewhat hotter than 
those at Bath ; and, in spite of some facts which seem to point the 
other way, Sbr Charles believes in *' a relationship between the 
action of thermal waters and the filling of rents with metallic 
ores *' — between hot springs and mines ; and that, although the 
springs are generally barren of metallic bodies, it is because in 
iheir ascent they have precipitated them in veins on the walls of 
their channels. Another function ascribed to hydro-thermal pro- 
cesses is the metamorphism of sedimentary rocks, produced, not 
by intense heat, but by a less raging subterranean furnace aided 
by water — a moderate opinion supported by the Koman aqueducts 
»t Plombi^res, showing that hot mineral springs, constantly drop- 
inng on various kinds of stone, may effect chemical changes never 
before suspected, l^e force of the action of hot springs in the 
anterior of the earth is incalculable. To it may be owing the 
upheaval of strata which, as evidenced by marine shells, is no- 
where so obvious as in Wales, where marine shells were in one 
place upheaved 1360 feet above the sea-leveL 
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THE GLACIAL PHENOMENA IN NOVA SCOTIA. 

The most striking physical feature of this whole region, says Pro- 
fessor £. Silliman, jun. — next, perhaps, to the uptilted state ot 
the slatey rocks — ^is the universal evidence of a lugh degree of 
glacial action, which has so worn down and polished me rocks that 
their edges resemble the leaves of a book which has been cut with 
a dull knife in the binder's press, in a direction at right angles to 
that of the leaves. Over very considerable areas the glacial scour- 
ing has been so thorough that nothing whatever is left on the 
rocks but the grooves and strise which accompany their polish. 
In other cases the glacial drift is seen, composed of angular, rarely 
roimded, fragments of quartzite and clay slate, imbedded in a 
tough clay, resting on the surface of the polished rocks. This 
detrital matter is auriferous, but the large amount of coarse, 
angular fragments of rocks would render it very difficult to 
wash, even when it occurs in situations where water could be con- 
veniently obtained for sluicing. 



GLACIEBS IN SCOTLAND. 

At the Geological Society a paper, by Br. J. Young, has been 
read, in which he adduced evidence for his belief that Glaciers 
formerly existed in the high grounds in the south of Scotland. 
The heights bordering the counties of Peebles and Dumfries were 
stated to contain well-preserved remains of a group of gUuners 
belonging to a later period than the boulder clay, and some of 
which have been already alluded to, by Mr. Geikie and Mr. 
Chambers. Dr. Young grouped the several hills into three 
ranges — the Broad Law range, the White Coomb range, and 
Hartfell — from which certain glaciers formerly descended into 
the valleys ; and he further divided the glaciers into two classes, 
which he terms respectively the "social" and the "solitary." 
He described the form and extension of the masses of detritos, 
which he considered to be glacial debris, contrasting their characters 
with those of the patches of boulder clay occurring in the neigh- 
bourhood. Many indications of glaciers are shown to be much 
obscured by the prevalence of peat in the district ; but in addition 
to the moraine matter, smoothed surfaces and '*roches mouton- 
n^es " are occasionally seen. 



OBEAT HEIGHTS AND DEPTHS. 

Sib Kodebick Mubchison, in his sectional address to the 
British Association, passing in review the great geographical dis- 
coveries of the past fourteen years and now in progress, said — 
^* The extreme height of the Himalaya having been estimated to 
be upwards of 30,000 ft., we thus learn that the northern frontier 
of British rule in India exceeds in altitude the loftiest peaks of the 
Andes by about the whole height of the highest mountain in Britain. 
It bad been supposed that «omQ dL«»^T^%^\QTL%\wtV!kft ocean would be 
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found to balance in depth the extremest heights of land, and this 
anticipation has been exceeded, for soundhigs in the South At- 
latftic, between America and Africa, have shown depths of more 
than 40,000 ft. If these measurements be reliable — ^for there is 
Bome reason to doubt them — the depth beneath the surface of the 
lea at certain points far exceeds the heights of the loftiest moun- 
tains above it. Another and still more startling result of modem 
research is the fact that, in dredging the bottom of the North 
Atlantic Sea, living star-fish were brought up from a depth of a 
mile and a- half, and were alive, even preserving their colour, when 
examined on the spot by Dr. Wallich.'* 



PBOOBESS OF OBOLOOICAL BBSEABOH. 

Pbofissob Phillips, in his sectional address to the British 
Associatipn, has observed — " The age of geological discovery is 
hv many persons thought to have passed away with Hutton and 
Werner, Humboldt and Von Buch, Smith and Cuvier, Conybeare 
and Bucklandy Forbes and De la Beche ; and they regard as 
almost final the honoured researches of Sedgwick and Murchison 
and Lyell. Yet in this very district (Bath) the most carefully 
examined, perhaps, of all the richly fossiliferous tracts of England, 
our friend Mr. 0. Moore is finding a multitude of interesting 
forms of life of the later triassic age, and is thus enriching, in an 
unexpected manner, the catalogue of fossils in Britain. Nor is 
the practical application of our science less actively exercised. In 
this very district Mr. Sanders has just completed that admirable 
survey of the strata on the larg:e scale of four inches to a mile, 
and snowing every field, which is suspended before you. Sir R. 
Murchison has informed us of the further proof of the extension 
of coal under the permians of Nottinghamshire ; and at this very 
meeting we receive through the same channel, from Mr. M'Kenzie^ 
the news of the finding of an additional bed of coal in Australia, 
80 miles from any former known site of coal, the bed being 88 
foet thick and of good quality. 

*' Nothing is better settled than the series of great events in 
our geological history ; yet even now we are rejoicing over the 
large addition made to this history by the discovery of the richly 
fossiliferous beds of St. Cassian and Kossen, by wMch the triassic 
&una is enlarged, and the means of comparing palaeozoic and 
mesozoic life augmented by some hundreds of forms, including 
some genera of the older, and others of the newer systems. The 
director of the National Survey has decided to give to these strata 
in England and Wales a distinct colour on his map and a definite 
name. 

" Among the facts put in evidence by geology regarding the 
former condition of the land and sea, none are so convincing of 
great change and systematic diversity as the remains of plants 
«nd animals. By appeals to these innumerable witneaaea cA\!k!^cQL« 
sions of much importance are maintamed, ViXkK^mi^ V^^ ^grabKRc 

B 
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warmth of the carboniferous land and the colder climate of the 
later csmozoic seas. £7 the same testimony it appears that over 
every part of the earth's surface, in every class of organic Hfe, the 
whole series of created forms has been changed many times. Have 
we measured these changes of climate and assigned their true 
physical causes ? Have we determined the law of the successive- 
variations of life, and declared the physiological prindples mi 
which the differences depend ? No ! Hie variations of climate 
must be further investigated, the limits of specific diversity more 
surely defined, before we can give clear answers to these critical 
questions. 

''Late researches, partly archseological and partly geological, 
both in England and France, have been held to prove the con- 
temporaneity of man and the mammoth in the northern zones of 
the world. Have we, then, been too confident in our belief that 
the human period was long posterior to, and strongly marked off 
from, that of the cavern bear and the woolly rhinoceros ? Bid the 
races of hyaena and hippopotamus remain inhabitants of Europe 
till a comparatively modem epoch, or was man in possesnon of 
the earth in times far earlier th'an history and tradition allow t 
The prevalent opinion seems to be that, as variations of the forms 
of life are extremely slow in existing nature^ for every case of 
considerable change in the predominant types of ancient plania 
and animals, very long intervals of time must be allowed to have 
elapsed. If in some Uiousands of years of human experience no 
very material change has happened in our wild plants or wild 
animals, or in cultivated grains, or domestic birds and quadru- 
peds, it is evident that no considerable changes of this kmd can 
arise from such causes as are now in action without the aid of 
periods of time not contemplated in our chronology. Estimated 
in this way the antiquity of the earth grows to be inconceivable — 
not to be counted by centuries or myriads of years — not to be 
really compassed by the understanding of men whose individual 
age is less than a century, and whose histories and traditions, 
however freely rendered, fall short of a hundred centuries. The 
whole human period, as we have been accustomed to view it, is 
but a unit in the vast sum of elapsed time ; yet in all those innu- 
merable ages the same forces were seated in the same particles of 
matter ; the same laws of combination prevailed in inorganic and 
in living bodies ; the same general influences resided on the sur^ 
faces or governed the masses of the planets in their ever-changing 
paths round the sun. AU natural effects are performed in timc^ 
and when the agency is uniform are in proportion to the time. 
And though the agency be not uniform, if the law of its variation 
be known, the time consumed in producing a given effsct can be 
determined by calculation. Geological phenomena of every order 
can be expressed in terms of magnitude, as the uplifting of moun- 
tains, the deposition of strata, the numerical changes of the formfr 
of life. The time requixed to produce these effects can be calcu- 
lated, if we know at w\x«Xi%\a VnXivrnft^^V^f^^ ^xolfonn or m^ 
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tbey were produced ; if we know, not the true rate, but the limits 
within which it must have operated, the result of the calculation 
will have a corresponding uncertainty ; if we have no knowledge 
of the rate, calculations are out of the question. 

'* In applying this general view to the history of the earth, -fM' 
loBophers of emmence in physical science have employed different 
considerations and obtained a variety of results. The conclusions 
of two eminent mathematicians wMch have lately appeared inav 
be cited with advantage. A careful computation by I^fessor W. 
Thomson, on selected data, which determines the rate of cooling 
of earthy masses, assigns 98,000,000 years for the whole period 
ci the cooling of the earth*s crust from a state of fusion to its 
present condition ; so that, in his judgment, within one hundred 
millions of years all our speculations regarding the solid earth 
must be limited. On the other hand, Professor Biaughton finds 
from the data which he adopts, 1018 millions of years to have 
elapsed while the earth was cooled from 212 deg. Fahrenheit to 
122 d^. Fahrenheit, at which temperature we may suppose the 
waters to have become habitable ; and 1280 millions of years more 
in cooling &om 122 deg. to 77 deg., which is assumed to represent 
the climate of the later Eocene period in Britain. 

'* Computations of this kind cannot be applied, except on the 
laige scale here exemplified, and they lose all their vadue in the 
eyes of those^whd deny the general doctrine of a cooling globe. 
JAu(^ as these periods exceed our conception, they appear to be 
in harmony with the results of astronomical research, which con- 
templates spaces, motions, and cycles of periods too vast for words 
to express, or numerals to count, or symbols to represent. The 
greatest difficulty in obtaining trustworthy results as to elapsed 
time is found where it was least expected — among the later cseno- 
zoic deceits from rivers and lakes, and on the variable shores of 
the sea. This is the more disappointing, because within this period 
fidls the history of the human race. Great physical change is the 
inevitable antecedent to extensive glaciation and abundant disso- 
intion of ice round the mountains of the north. Astronomical 
Ticissitndes returning in cycles of long duratiou, changes of level 
of the land, expansions and contractions of the sea, deviations of 
the currents of the ocean, alterations in the prevalent direction 
and quality of the winds — whichever of these causes we assume, 
and however we combine them, it is evident that we are appealing 
^m the existing order of nature and the present measuj'es of 
^ect in time to some other combination of natural agencies, some 
other standard of physical energy. The conclusion is obvious. 
Inductive geology refuses to accept definite periods for phenomena 
producednmder conditions not yet really determined." 



FOSSILS 07 THE GAVE OV BBUKIQUEL. 

Pbofssbob Owen has described to the Eoyal Society s.'^raci 
laige and valuable collection of FobsUb, A3D^ms2L ^A^'Q^'omK&.^^s^ta^ 

b2 
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a cave in France, of undoubted authenticity, and positiv^y con- 
temporaneous. The fossils were brought from the Cave of Bruni- 
quel, in the department of Tarn et Garonne, which, in 1863, was 
first explored by the proprietor, Yicomte de Lastic St. Jal : he ob- 
tained from it numerous specimens of remains of animaln, flint 
implements, bone implements, fashioned and carved by means 
of the flint knives ; and, finally, what the Vicomte believed to be 
human remains, all imbedded in the breccui. On receiving a 
letter to this effect. Professor Owen proceeded in JTanuaiy, 1864, 
to Bruniquel, explored the cavern, observed other human remains 
in situ ; and determined among the collection of fossil animals, the 
remains of a reindeer and of two kinds of extinct deer, a few re- 
mains of red deer, the extinct Boa primigenius, and many other 
species. About 80 per cent, of the beasts killed for food by the 
primitive inhabitants of the cavern consisted of a large variety 
of the reindeer. The Vicomte communicated with the French 
Govenmient, who treated his communication with neglect. He 
then addressed a letter to the British Museum, when Professor 
Owen visited the cave, and satisfied himself of the value of the 
discovery. Meanwhile, the visit of Professor Owen stimulated 
the French authorities, and Professors Milne-Edwards and Lartet 
were despatched on a commission of inspection. They also recog- 
nised the value of the discovery ; and presently an offer was 
made from the French Government slightly outbidding that 
which Professor Owen had made. The Yicomte de La&c St. 
Jal honourably adhered, however, to his verbal treaty to the 
Professor. This large collection of fossils — some 1500, many 
still imbedded in the calcified mould of mud in which they were 
found, beneath the stalagmite — is now deposited in the British 
Museum ; and the history of these specimens is being carefully 
deciphered by Professor Owen, who will, it is understood, find in 
them materials for more than one contribution to the history of 
fossil man. 

This communication described the cavern and the human re- 
mains ; a calvarium, the back part of a cranium, and the jaws 
and teeth of adult and young individuals were specified. The 
cranial characters were compared with those of the skull from 
the Neander-thal, and that from Engis, valley of the Mouse; 
also with the crania from the lake-dwellings and ancient burial- 
grounds of Switzerland, described in the Crania Helvetica of 
Butimeyer and His. The most perfect calvarium from Bruniquel 
most nearly resembled, in size and shape, a skull from the 
Pfalbau of Steinberg. It had not the variety of the great de- 
velopment of the region of the frontal sinuses, as in the Bata- 
vian skull figured by Blumenbach in •* Dec. ultima LXIII.," 
and in the Neander-thal cranium. Nor were there any cha- 
racters indicative of an inferior or transitional type. The evi- 
dence of the contemporaneity of the human remains with those 
of the extinct and other animals was conclusive. — The Laned. 

Two Fragments o{ HumaoL J«i^% ha,ve been discovered, by 
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MM. Garrigou, Martin, and Trutat, in a cave at Bruniquel, in 
company with those of the reindeer, antelope, rhinoceros, goat, 
hoTse^ wolf, dog, fowls, a large bird, and two species of fishes. 
The Teindeer is stated to be characteristic of the age of the cavern. 
In relation to the four divisions established by M. Lartet for the 
quaternary epoch, it is considered that the filling up of this exca- 
vation may be referred to the third palsEtontological epoch. The 
presence of cat flints, broken and worked up bones, arrows, &c., 
as well as the large quantity of charcoal disseminated at various 
depths throughout the cavern, are said to he amply sufiicient to 
prove the existence of man in those remote geological times, and 
that he was a contemporary of certain forms of mammalia now 
extinct. For further details we must refer our geological readers 
to No. 25 of the 67th voL of the Comptes Bendiu of the French 
Academy of Sciences. Thus, human jaws of the same type 
(brachycephalic), dating from three different geological epochs, 
perfectly distinct from each other, have been found, at Aurignac, 
beside Uie Ursus spelseus ; at Moulin-Quignon, beside the Elephas 
primigenius ; and now at Bruniquel, beside the reindeer. 



THB FOSSIL ELEPHANT OF MALTA. 

More remains of this animal have been discovered by Dr. 
liBith Adams, F.G.S., in extensive excavations lately made by 
him among the cavern deposits and breccias near Crendi. The 
small size of its teeth, and other characteristics, leave no doubt 
that it was a distinct species, of pigmy dimensions, and supposed 
not larger than a lion. 

FOSSIL husk-ox (ovibos moschatus). 
In the valley of the Oise, near Paris, Dr. Eug. Kobert has 
fonnd a portion of the skull of this animal— a most interesting 
discovery, which has been brought under the notice 'of the Academy 
of Sciences in a memoir by M. Lartet. Here is', then, an animal 
now retired to North America which formerly lived in quaternary 
Europe. We now know that the reindeer, yet more arctic in its 
migrations, at the same epoch flourished at the foot of the Pyrenees, 
ana the same may be predicated of other animals now denizens of 
extreme northern countries. "How," says M. Lartet, "have 
sncli changes in the geographical distribution of these animals 
been effected! Has it been by elective migration from their 
habitat ? or by the prpgressive invasion of man ? or by the gradual 
redaction of species, condemned to extinction, as has been the 
case with the great cave bear, the elephant and rhinoceros of 
glacial times, the great Irish elk, &c. ? These questions remain 
to be solved, and we are sidll led to repeat what Stephen Geoffrey 
St. Bjlaire said thirty years ago, ' The time of true knowledge in 
• paleontology is not yet come!"' — Illustrated L<md<m Ne\D%, 
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A mew SPECIES OP PLESIOSAUBUS 

Has been found by Mr. E. C. Hartsinck Day, between Char- 
mopth and Lyme Begis, in a bed of marl. It is stated to be the 
most perfect specimen ever discovered on the Dorsetshire coast 
It is thirteen feet in length, and exhibits the entire dorsal view of 
the skeleton, with very few bones displaced. With a large head 
is associated a beautifully preserved lower jaw, filled with long 
carved teeth ; the cervical vertebrae exhibit well tiie characteristic 
pleurapophyses; the dorsal vertebrae and the ribs are, as well as 
other parts, brought out into strong relief, and even the pelvic 
bones of the nnder side are partly shown in situ; the tail, though 
less well preserved, is, as a whole, in position. But the great per- 
fection of the specimen lies in the completeness of the four limb^ 
or paddles, of which not only are nearly all the numerous bones 
preserved, but they are all, except a few of the ultimate small 
ones, perfectly undisturbed from their original arrangement and 
relative position. This magnificent specimen has been purchased 
by the authorities of the British Museum. 



OBEAT DISCOVEBIES OP COAL IN BSAZIL. 

At the Manchester Geological Society, an announcement has 
been made by Mr. John Plant, of the Salford Museum, reqpectmg 
the discovety of three extensive coal-fields in Brazil. Mr. Plant 
said that his brother, Mr. Nathaniel Plant, was the State geologist 
in Brazil, and he had lately forwarded a description of one of 
three coal-fields, which were the first that had been discovered in 
Brazil. Mr. N. Plant, in 1862, fitted out an expedition to the 
districts of Rio Grande do Sul, and there discovered a large coal- 
£eld, which had been named the Candiota, extending over about 
150 square miles. The seoond was on the Bio Katos, extending 
over about 50 square miles; and the third was in the province of 
San Catharina, extending over about 80 square miles. 



THE NILE. 

Mb. John Hogg, F.E.S., has read to the Boyal Society of 
Literature papers "On the Knowledge which the Ancients pos- 
sessed of the Sources of the Nile," and ''On some old Maps of 
Africa, in which the Central Equatorial Lakes are laid down 
nearly in their true positions, and in several of which Maps a 
laige Lake is placed near the Equator, with great accuracy." 
•* Many geog^phers," says Mr. Hogg, "to whom these maps are 
miknown, have erroneously concluded that none of these great 
lakes were known to exist." It vdll, however, be seen from Mr. 
Hogg's memoir, that much of Equatorial Africa had been long 
known to the Portuguese colonists, who endeavoured to keep to 
themselves their knowledge of that fine and fertile country, in 
vrder to prevent any inteixuptVoii oi XJaair coT&merce with iiaxk 
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»nd white goods — i.e., slaves and ivory. Mr. Hogg, allowing 
•every praise to the intrepid explorers, <yaptains Speke and Grant, 
for their discoveries in those regions, and especially for their 
gallant passage through Africa from Zanzibar, on the Indian 
Ocean, to the mouths of the Nile in the Mediterranean, shows, 
in fact, that there are many important problems to be yet solved 
as regsurds the geography of the coasts of the equatorial lakes — 
tiie rivers flowing into and issuing out of them, as well as the 
mountains and high lands there supposed to extend themselves. 
Mr. Hogg points out, in respect of the actual discoveiy of the 
sources of the Kile, that the river Kitanguld, and the neigh' 
bouring but more western ''stream called 'Ing4zi Eagdra,' as 
^ur as is now known for certain, being feeders of the Nyanza 
Lake, are two of the sources or head streams of the White Kile;" 
.and also that " the only other head streams of the Nyanza, as 
yet partly known, are tiie river Muingwira and Jordans NuUah, 
at its extreme southern creek." 



ANTIQUITY OF MANKIND. 

Mb. W. Penoellt has, read to the British Association his re- 
fiearches " On the Changes of Relative Level of Land and Sea 
in South-west Devonshire in Connexion with the Antiquity of 
Mankind," leading him to the conclusion that there are proora of 
human existence in times of higher antiquity, not only than that 
of the cavern bone-bed but that of the Betula narra bed on Bovey 

Slain. Man, he says, has witnessed an Arctic flora in Devonshire^ 
as seen engulfed rivers carry into caverns their osseous deposits, 
And in times much less ancient he may have collected shell-fish on 
the old sea-beaches^ now 30 ft. above Uie reach of the highest tide, 
and hunted the mammoth in a forest over which our laigest ships 
of war now ride at anchor. Mr. Pengelly, in conclusion, pointed 
out various remains of articles, apparently of human workman- 
ship, found deep in the soil of bone-caves and other places, which 
proved the vast antiquity of man. Mr. Evans was convinced that 
the flint produced was the work of man, and not of natmre. It 
had evidently been fashioned into its existing shape by blows from 
fiome instrument such as a hammer ; there were distinct marks of 
five blows. 

Dr. Symonds said he had visited the district in company with 
Sir Charles Lyell and Colonel Wood, and their conclusions were 
•entirely in accordance with those of Mr. Pengelly. Strong con- 
firmatory evidence of the truth of Sir Koderick Murchisou's &eory, 
promulgated many years ago, that the space between the Severn 
And the Dee was at one time a portion of the sea, had been dis- 
oovered at Evesham. These interesting discoveries were recently 
made in the same locality in the clay itself, and in the gravel had 
been found the remains of extinct animals, such as the mammoth 
And the Irish elk. A skeleton of a man had also been diaA<^ 
vered, which in all probability was \}i!ai^ oi «. 'BJQiu^\^^i^^^^> ^^ 



264 YSAB-BOOK OF FACTS. 

his sword was found by his side ; and also a ireiy beautiful golde& 
ornament, which he (Mr. 6ymond8) had in his possession. 

Of kindred interest was the President's paper upon the Measure* 
ment of Greological Time by Natural Chronometers — sndi as 
streams wearing away their diannels, or depositing sedimenia ; for> 
mation and growth of peat moor ; the filling up of lakes ; and the 
accumulation of detritus in conical mounds, as that at Ia Uni^re 
on tiie Lake of Greneva ; this has been cut through to between 
20 and 30 ft. M. Merlot infers from its examination that at tluree 
successive epochs the actions of the torrent spread the reliquie of 
human occupations over the growing delta of La Uni^re, and that 
the epochs may be approximately calculated at 1600, 8800, and 
6400 years ago. He refers these dates to particular points in the 
^'Boman,** ''bronze/' and ''stone*' periods, so that the earliest 
trace of man in this delta is between 6000 and 7000 years old* 
No stone implements occurred in this mound. The age of the 
whole mound is estimated at 10,000 years. Mr. Lubbock re- 
commended a small grant from the Association to enable M. Meriot 
further to investigate the " Roman Layer." 

The Antiquity of Man is the subject of two papers read at a 
meeting of the French Academy of Sciences, and repented in 
Comptes BenduB^ Vol. Iviii., No. 70. M. Husson, after reporting 
his researches in the neighbourhood of Toul, in the Alpine dUu- 
vium, comes to the conclusion that man has not preceded that 
deposit. In another paper MM. Garrigou and Filhol advance 
reasons for proving that, as the reindeer and man have been proved 
to be contemporaneous in the centre and south of France during 
the diluvial epoch, so also the cave bear (UrvM vpdoeus) must have 
existed at the same period. They state that there is sufficient 
evidence that the bones of this animal which are found show marks 
of the handiwork of man, having been formed into spoons^ 
hammers, and other tools, made witii a certain amount of care. 
The peculiarities of the fractures of these bones have been care- 
fully studied by the above-mentioned eminent observers. 



CBANNOOES, OB LAKE DWELLINGS IN IRELAND. 

Mb. ^INAHAN has discovered, far below the present level of 
Lake Lougbrea, proofs of the existence of Human Habitations, and 
other Lakes have long been spoken of as " enveloping with their 
waters the ' roimd towers of former days,' which the fisherman, 
while strolling of an evening along the banks, beholds in 'the 
waves beneath him shining.'" The crannoges consist of circles 
and row's of oak piles, and regularly-placed fiat stones. Many 
bones of edible animals, and of large dogs, were long since found, 
besides bronze and brass ornaments and implements ; and, what 
is very notable, as tending to show bow lately such crannoges 
may have been used as human dwellings, even a brass crozier, in- 
laid with silver, a battle-axe, a givmA^^xt^V, ^w^ «. hammered iron 
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Dwellings would appear to have stood round a common 
fire in these crannoges. 

Similar discoyeries in Ireland, in 1863, were announced and y 
detailed in the ''Column for iiie Curious," in the Illustrated 
London News, 

THE STONB RECORD. 

Colonel Greenwood has addressed to the Athenceum the 
following interesting note : — 

** A creator without a creation ia acarcdj more contradictory than a crea- 
tion without creatures. And reason and analogy teach us that before the^r«f 
ttaita were formed on this globe, its land, air, and waters must have teemed 
with life. As strata result from slow aqueous erosion and denudation, thou- 
sands of years or thousands of ages must have passed during the formation 
otthefini strata; and it is as contrary to the Mosaic account as it is to all 
reason and analogy, to suppose that the Almighty Creator should have left his 
magnificent work, this glorious globe, to swing through space tenantless for 
ages. What evidence hare we that land animtds of the highest order did not 
exist from the first ? Why, that we do not find fossils of land animals in $tea 
strata. This argument is, as I have said, as childishly absurd as if Columbua 
had told us that America had no land animals on it, because he had dredged 
the tea, and had found no remains of them. Tarde maana proveniunt, but it 
is satisnctory, at last, to find Sir Charles Lyell at Bath saying that he agrees 
with Mr. Darwin that the stone record is fragmentary and incomplete. But, 
oa this fact, and on the reasons of this fact, is founded a main argument, which 
runs through the whole of ' Bain and Bivers,' in which a chapter is headed, 
' Man may nave existed in the Silurian Period.' This was published in 1857, 
long before *The Ori^ of Species,* or the French river-terraces, or the 
Danish shdl-mounds, or the Swiss lake-villages, or * The Antiquity of Man' 
were heard of. The two great men, however, have taken one step in the right 
direction. But they wJl have to take a great many more." 

FLINT IMPLEMENTS. 

Tee finds and contributions during the past year have been nume* 
reus and important. 

Mr. Prestwich has read to the Geological Society a paper " On the Flint 
Implements of Abbeville," illustrated by numerous specimens and a large 
coloured section of the site of the discoveries of M. Boucher de Perthes, which 
Mr. Prestwich has explored: thus he was able to explain fully the geo- 
logical history and position of the remarkable flint implements and animal 
remains there found, whereby he himself was gradually and thoroughljr con- 
vinced of their genuineness and antiquity. He expressed his own conviction 
of tiie difficulty of determining the age of these implements, since the nature 
of river action is so variable ; and therefore the thickness of the deposit does 
not afford the clue that thickness does in our great rock formations. He re- 
ferred to, and commented on, an interesting series of sections of the valley of 
the Somme, exhibiting its supposed features at the times of the formation of 
the high-level valley-gravels and their emergence, and at the time of the for- 
mation of the lower-level valley-gravels ; comparing them with a section of 
the valley in its present state. He especially referred to the convincing re- 
searches of Mr. Evans as to these flints being truly works of man by the marks 
of design ; and commented on the probable nature of the climate, as suggosted 
by the remains found of the elephant, rhinoceros, reindeer, &c. In conclusion^ 
Mr. Prestwich expressed his own conviction that we are not yet in possession, 
of sufficient data to speak deflnitely of the age of those flint implements, and 
stated that he ** was ahnost satisfied that the evidencewe have does not warrant 
the extreme lenp^th of time so frequently supposed." He still adhered to hia^ 
opinion, stated m 1859, that the eridence, as it then stood, seemed to him *' as 
much to necessitate the bringing forward the extinct animaU tQHt«xd&<SQis.«s^fcv^ 
time as the carrying back of man to the geo\ogfic«2L\ia&«&" 
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The diflooTeiy of a great quantity of Flint Implementa in the lands of I# 
Claisifere, in the department of the Indre-et-Loire, bv Dr. L^eill^, has been 
announced at a meeting of the French Academy of Sciences. Yerj few of the 
specimens were polished, but a block, which it is supposed was used for the 
formation and flniwhing off hatchets, has been disoovered. The land which 
contained these relics is situated on the summit of a platean separating the 
Talley of La Claise from that of La Crease. The soil is principaUr day mixed 
with silica. From the neat number and ysriety of forms of hatchets, louTCSy 
spear-heads, and tools tound, the spot has been quaintly termed an iUelier, 

Weapons of Stone and Bone, found in cavems in the department of the 
Gers, together with remains of deer and other animals, hare been presented 
to the I^nch Academy of Sciences b^ M. Qoatrelkges, in the name of MM. 
Filhol and Gam'gou. It is the first time that monuments of the age of sUnie 
have been found m such great numbers in the south of France. The owners 
of these weapons, perhaps contemporaries of the builders of the lake habita- 
tions, appear to hare niade their asylums in carems. Silez seems to have 
been rare amongst tiiem, since nearly all the weapons are made of a hard 
schist analoeous to certain rolled flints. 

Flint Lnplements and Fossil Mammalia have been discoTered together by 
Hr. J. Wyatt, at Summerhouse Hill and Honey Hill, near Bedford; br Mr. 
James Brown, between Southampton and Gosport; and by Dr. H. P. 
Blaokmore, at Fisherton, near Salisbury. In a pap|er read at a meeting at 
the G^eologicid Society, Mr. Wyatt described in detail a section, showing that 
it tended to support Mr. Prestwich's opinion resnecting the formation of 
gravel-beds. In a paper on the other discoyeries, after describing the imple- 
ments from near Southampton, and haying shown that their conditicm is idsn* 
tical with that of the materials composing the ^avel capping the a4jaceiit 
cliff, Mr. John Evans proceeded to review the evidence of the great antiquitv 
of these remains, whicn rested nudnly on the circumstance that these ^vd- 
beds, like those of Beculver, are of fluviatile origin, although now abutting on 
the sea. In like manner he described the Fisherton implements, and the 
gravel-pits from which they were obtained. The relation of the high-level 
gravels (in which the implements were found) to the lower -level gravels of 
the valley of the Avon was next discussed, and the geological features of the 
former deposits particularly described ; lists of the fossils (includinff the 
mammalia and the land and freshwater shells) being also given. Mr. Kvans 
came to the conclusion that the fossils bore evidence of the climate, at the 
time when they were deposited, having been more rigorous, at any rate in 
the winter, thui it now is ; and to this cause he attributed the comparatively 
greater excavating power of the early post-pliocene rivers. 

Flint Implements, discovered in a deposit near Stroud daring the excava- 
tion for a reservoir, have been reported at a meetineof the Geological Society 
by Mr. E. Witchell. About two feet from the surface he found a deposit of 
tufa, containing land-shells with a few fresh-water bivalves, and in it he sub- 
8e<iuently discovered several flint flakes of a primitive type, and in the over- 
lying earth a few pieces of rude pottery. As the deposit is situated on the 
spur of a hill nearly separated from the surroundin|f country by deep valleys, 
and as Mr. Witchell considered it to be comparatively recent, he conduded 
that it had been formed in a pond or lake, which had been caused by a land- 
slip from the higher ground, producing a dam that stopped the dowimow into 
the valley of the water of the neighbouring springs. — JUuitrated London 
Netct, 



GEOLOGY OP THE SOUTH-WEST OP ENGLAND. 

Mb. C. Moobe has delivered to the British Association an 
address on the Geology of the South-west of England, illustrated 
by a map prepared by Mr. Sanders. Mr. Moore stated that he 
had discovereid a new kind of clay, or rather a clay that had not 
been previously found, in the district or neighbourhood of Frome ; 
and out of a cartload of it he had been able to obtain more than 
a million of organiams, in 8Ad\\.iOTi \.o V«en.Vj'^cMkft ty^jes of mam- 
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malia and various kinds of reptilia. He had discovered in these 
beds many genera that had never been previously recognised ; he 
had succeeded in obtaining over 70,000 teeth of one kind of fish 
alone in the rhetic bed. Mr. Moore then made some observations 
with regard to the ironstone that is to be found in the neigh- 
bourhood. One landed proprietor held 40,000 acres of land, 
which for agricultural purposes was useless, but which contained 
ironstone throughout its whole extent. Multiplying 40,000 acres 
by 30,000, the quantity of ironstone might be approximated ; and 
its quantity converted into iron, and sold at the present market 
price, would more than pay off the National Debt. Mr. Moore 
produced specimen stones from the neighbourhood of Bath, each 
containing fish. When one stone was broken open, not only was 
the cuttle-fish discovered, but the inky fluid-— the sepia — was dis- 
covered as in a fish of the same kind that might be taken out of 
the sea at the present day. He then produced a specimen of a 
fish about the size of a salmon, of six or seven pounds' weight. 
So perfect was it in shape that but for its colour it might have 
been handed by mistake to the cook to dress ; yet it must have 
been millions and millions of years since it lived. 



EABTHQUAKE AT ST. HILBNA. 

Thbbb has been read to the Geological Socie^ a paper ** On 
the Becent Earthquake at St. Helena,*' by Governor Sir 0. 
Elliot, K.C.B. This earthquake, which is stated to be the 
fourth that has occurred during the two centuries that we have 
been in the occupation of the island, occurred at about 4h. 
10 m. A.H., on July 15th ; and in this paper Sir C. Elliot de- 
scribed the nature of the shock and the circumstances attending it. 



EABTHQUAKE IN MEXICO. 

Msxioo was visited by a terrific Earthquake on the 8rd of 
October last In the capital the oscillations, which were first from 
north to south, and then from east to west, were followed by that 
trembling movement which renders such phenomena so formidable. 
Some old buildings in the suburbs fell to the ground, but no loss of 
life took place. At Puebla the consequences were more serious. 
A letter from that town, dated the 8rd, states that the earthquake 
lasted from twenty-eight to thirty seconds. The cupola and a 
part of the tower of Sie church of San-Augustin, the sculptured 
shidd in front of the palace, a portion of the convent of San Juan 
de Dios, and a large number of houses, all fell to the ground. 
Seventeen French soldiers were killed or wounded, and twenty- 
nine of the inhabitants were taken to the hospital more or less 
severely hurt. The earthquake was felt with more or less violence 
on the whole line of the route from Vera Cruz, especially at 
Acultzingo, Palma, Orizaba, Cordova, and La Soledad* A <y^tCL> 
munication friom Tehuacan mentions \^t g;te»X. ^axoa^^^^s^ ^^^^ 
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in that town. Nearly all the belfries in the place and the Town 
Hall lie in ruins, and a large number of houses were in a totter- 
ing condition. At Orizaba a church tower recently erected was 
thrown down. 

EABTHQUAKES IN lENGLAND. 

On January 2, 1864, three slight shocks of Earthquake occurred 
at Beeston, near Nottingham — yiz., at 1 h. 18 m., A.M., Ih. 35 m. 
20 sec., and at 1 h. 50 min. 10 sec. Each shock was accompanied 
by a faint noise, apparently in W.S.W., not unlike that of a 
distant railway train. The noise lasted 2 sec. with the first and 
second shocks, and only 14 sec. with the last shock. The earth- 
quake pendulum moved in the direction from K. to S., but the 
motion was small. The shock at 1-h. 35 min. 20 sec. was the 
strongest. The sensation of motion, however, was feeble, being 
more like a tremble than actual movement. The night was cloud- 
less, foggy ; wind, N.N.E., the air perfectly calm, with severe 
hoar frixrti, the temperature being 20*2 deg. in the lur, and only 
17*3 deg. on the grass. — E, J. Lwoe, Obaervatary, Beeston. 

On August 21, the town of Lewes, Sussex, was visited in the 
morning with a severe shock of earthquake. Mr. Wingham 
writes nt>m the Crown Hotel : ** I was awakened by a very loud 
report, resembling an explosion, and the oscillating of my house, 
together with my bed and all articles in my room, which were 
kept in a state of vibration for quite a minute after the shock. I 
immediately jumped out of bed, turned on my gas, and by my 
clock the time was 1.27. I looked out of my window, and all was 
still, fine, and starlight. The same efiect is described by others 
sleeping in my house. I have heard to-day from many persons of 
their iJarm — ^several of them getting up to discover what was the 
matter, all being very much frightened. Since eight o'clock to- 
day we have had thunder, and a quantity of rain has fallen. It 
is now quite fine." 

In the TirneSf September 20, a Correspondent writes from 
Aford House, Headley, near Hazlemere — *'The inhabitants of 
this village] were all surprised last night by a violent shock 
which occurred at 10 minutes to 10. The whole house in which 
our party were staying was shaken, and there was a sound as if a 
heavy body had fallen from a height on to the floor of the room 
above our heads, like somebody falling out of bed. On my 
arrival at the inn where I slept, some quarter of a mile distant, I 
learnt that the same phenomenon had been experienced there, and 
with such violence as to cause the glass, &c., on the sideboard to 
ring. This morning we have heard several other accounts of a 
similar nature from persons living in different parts of the 
village. A similar shock took place on the morning of Wednesday, 
the 7th inst. Several of the villagers were shaken in their beds 
by that of last night. As we cannot account for these shocks 
otherwise than by attributing them to an earthquake, I venture to 
send tbia account in case ol^era oi^o\»T«aA&T^^\iQraid have been 
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similarly affected. There was heavy rain in the night and a 
mysterious lurid appearance in the sky at sunrise, and thunder- 
clouds floating about. This village is seven miles west of Hazle- 
mere, at the K>ot of Hind Head, in Hampshire/' 



VOLOANO IN JAVA. 

In January last an Eruption of the Merapi and Kloet took 
place. All the towns in the neighbourhood were buried in vol- 
canic ash and lava ; the former was even carried to places eighty 
miles distant. The little viUage of Blitar was destroyed. Several 
sugar and tobacco crops ruined. Some 850 were lost. 



NEW VOLOANOS IN THE MOON. 

Messes. T. W. Webb and W. R. Bibt, while studying the 
surface of the Moon on the 18th of last May, discovered two new 
small Graters in the single volcanic crater to which the name 
Marius is given by MM. Beer and Maedler, and who, in speaking 
of the crater as figured in their map, say that the interior is quite 
simple, which certainly indicates the absence of terraces and 
secondary craters. Messrs. Webb and Birt, therefore, infer that 
the two new craters have been formed within the last thirty 
years. 

FINE FOSSIL. 

A EEMABKABLT fine fossil head of Elepkas primigeni/us has bee& 
found in the Pleistocene sands and clay at Ilforid. The upper 
molars remain in place, and both tusks have also been preserved* 
one still in the socket, but seemingly having been twisted round 
by the weight of the head, when the fleshy tissue of its attach- 
ment had decomposed, and before the skeleton was finally em- 
bedded in the soil. The tusks are of spiral curvature, and measure 
along their median line above 10 feet 6 inches in length. No 
such perfect skull of the true Mammoth has ever been found in 
!Bnglfmd, nor anything comparable with this important example, 
BO far as we are aware, except it may be the fine fossil elephant 
in the Chichester Museum, a specimen of which we have heard, 
but have not seen. The present specimen in scientific value can 
only be classed with the famous one at St. Petersburg, and we 
are glad to add that it has, by the promptitude of Mr. Water- 
bouse and the Trustees, been obtained for our National Collection ; 
while to Mr. Davis, who was despatched by the Museum authori- 
ties to extricate this gigantic fragile mass from the rough loose 
earth of the quarry, too much praise cannot be given for the 
successful manner in which he has accomplished that difficult 
task. " — A thencevm. 
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BPEOTBA OF SOME OF THE HEAVENLT BODIES. 

A PAPEB has been communicated to the British Association, by 
Dr. W. A. Miller and Mr. Huggins, possessing remarkable interest 
from the extraordinary discoveries announced ; and especially for 
the information obtained by Mr. Hag^s, by spectral analysis, of 
the constitution of certain Nebulae. The facts obtained were of 
three classes : those relating to the planetary spectra, tho8e*of the 
double stars, and those which were Mr. Huggins's entirely, of the 
spectra of nebulsB. The latter are the most remarkable of any re- 
sults yet obtained. There are various kinds of nebulse ; but their 
general faintness is such that, but for the singular peculiarity of 
their light being nearly monochromatic, or but one degree of re- 
frangibility only, it would be impossible to examine their spectra 
at all. The neoulsB which Mr. Huggins had observed are six of 
these planetary nebulae, besides about an equal number of nebula 
with a more or less distinctly brighter luminous centre. Hie in- 
tent of the inquiry is, what is the condition of the nebulous matter ! 
Is it highly gaseous, expanded to an enormous area in space, or is 
its luminosity caused, as some have considered, by myriads of solid 
masses coming into collision, and thus that their heat and light are 
revealed by the telescope ? Mr. Huggins's observations tend to show 
that in some, at least, of these nebulse there is no solid matter at 
all. Some of the8,e bodies noticed by Herschel are very uniform 
in illumination, and even by Lord Eosse's telescope cannot be 
made to show any signs of being resolvable into clusters of stars. 
The nebulae 87 H iv. in Draco, 6 2 in Tauri, 73 H iv. in Cygnus, 
61 H iv. in Sagittarius, 1 H iv. in Aquarius, and the annular 
nebulae in Lyra, have been observed. In 37 H iv. there is one 
band of maximum brilliaDcy between b and F, about one-third of 
the distance from &, which closely corresponds with the brightest 
line in the spectrum of nitrogen ; and nearer to F is another line 
near to, but not coincident with, one of the brightest spectral lines 
of Barium. There is a faint line at F seemingly due to hydrogen. 
Herschel has stated that the mass of one of these planetary nebulae, 
if distant from us as far as 61 Cygni, would fill a space equal in 
diameter to seven times that of the orbit of Neptune ; and hence, 
were it not that the light was concentrated nearly into a single 
line, its examination would not be practicable. In the light of 
these nebulae there is nothing to indicate, as in the case of the sun, 
a solid luminous globe behind the luminous photosphere, but the 
light from them is such as is characteristic of gaseity. When a 
star occurred in, or was associated with, the nebulae, a very feeble 
continuous spectrum was observed. These important investigatioDS 
have been printed by the Iwoya^L Society. 
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A FALLINa STAR, 

Seen on the 6th of June, 1864, was thus described by M. 
Coulvier-Gravier in a communication to the French Academy. It 
appeared about 9h. 56m. in the morning between the crown and 
the feet of Hercules, and, proceeding from S.S.E. to N.N.W., 
disappeared, after a course of 100 deg., in three seconds, between 
Alpha and the Goat and the bow of Perseus. It was a meteor of 
the first class, but not so large as the full moon. It maintained 
its white colour throughout the time, and its train was compact 
and nearly white. Just before the end of its course the star broke 
up into three fragments, which still retained their whiteness. At 
the tiqae of its appearance an intense storm was raging in the- 
southern extremity of the horizon, and the brilliancy of the in- 
cessant lightning was diminished by that of the meteor. 



A MACHINE FOB OATALOGUINa AND CHABTINa STABS, 

Invented by Mr. G. W. Hough, of Dudley Observatory, U.S.^ 
is described and figured by him in the Americcm Journal of Science^ 
No. 118. He believes that his apparatus is the first constructed 
to record accurately, by mechaoical means, the right ascension and 
declination of a star at the same instant. We must refer our 
readers to the valuable journal for the details of the construction 
and application of Mr. Hough's instrument. 



LABOE FIBE-BALL. 

M. Lebfiault has reported to the French Academy of Scienceff 
the bursting of a Fire-ball on the 24th of September ; and in a 
letter from Mont-de-Marsan, published in the Oironde, it was 
stated that on that day, at 20 minutes past 12 p.m., a fiery 
globe of the size of a bomb-shell had burst in the vicinity of that 
town with a violent noise resembling the simultaneous report of 
20 pieces of ordnance. This noise lasted ten seconds ; the direc- 
tion of the bolts was from north to south ; but the phenomenon 
could not be observed in all its splendour because the sun was very 
brilliant, and not veiled by the slightest cloud. 



NEW COMETS. 

A New Comet was observed by M. Backer, of Nauen, near 
Berlin, on Jan. 1, at 283 deg. right ascension and 28 deg. north 
declination. It presented the appearance of a circular nebulosity,, 
about a minute in diameter, with a small tail. This comet is not 
ih.e same as the one discovered by M. Bespighi, of Bologna Ob- 
servatory, on Dec. 28, between the constdlations Hercules and 

Lvra. In the Morning HercM, Mr. G. F. Chambers, author 

' of the Handbook of Astronomy, gives the elements of the comet 
discovered by Respighi, as determined by Peters ; ai^d, after com- 
paring them with those given by BeaBel iox ^l^i& ^t&sX ^^Si^^^'«s^ 
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those given by Hind for the comet of 1490, he ezpzesses his 
opinion that the three are identical. The brightness of Respigfai's 
comet, on Jan. 29, will be eleven times brighter than on the day 
of discovery, and therefore it may become visible to the naked eye. 
Mr. Chambers states that on Jan. 22 the comet will be 2 deg. K. 
of Cygni, a star of the first magnitude ; that on Jan. 29 it will 
pass into the head of Cassiopeia ; subsequently into Andromeda ; 
and that after Feb. 1 it will pass with great rapidity into the 
southern hemisphere. 

The Comet of M. Tempel approached very near to thei earth on 
Aug. 8, about the time we passed through the ring of shooting 
stars. It would have been very brilliant if its light had not been 
diminished by that of the sun. As it passed between the sun and 
the earth, in an orbit a little inclined upon the ecliptic, its tail 
swept through the terrestrial orbit ; and, if it had been suffici^itly 
long, would have reached the earth. To do this it must have had 
a development of fifteen millions of kilometres — ^not an extraordi- 
nary length for a comet's tail. MM. Bruhns and Engelmann fol- 
lowed this comet with the Leipsic refractor till Aufif. 15. On 
July 30 the comet resembled a round nebulosity, and the nucleus 
was badly defined and eccentric. On the 31st it possessed the 
light of a star of the fifth magnitude, and was seen with the naked 
eye. On Aug. 5 and 6, at 2.40 a.m., M. Donati analysed the 
light by the spectrum apparatus, and perceived several remark- 
able rays. We learn that he has figured the spectrum in No. 1488 
of the Astronomische Ncmhrichten, MM. Donati and Toussaint 
discovered another comet on July 23, and have published the ele- 
ments ; and on Sept. 11 the former astronomer discovered the 
third comet of the year. 



NBW PLANETS. 

The New Planet (No. 79), discovered by the American astro- 
nomer, Mr. Watson, on Sept. 19, 1863, has received the name of 
Eurynome, a daughter of Oceanus and Thetis, and, according to 
Hesiod, the mother of the Graces, by Zeus. The same astronomer, 
it is said in Les Mondes, on Jan. 12 last discovered independently 
the comet found by M. Respighi. 

A New Minor Planet (the eightieth of the series), of the re- 
markable group between the orbits of Mars and Jupiter, was dis- 
covered by Mr. Norman Pogson, the Government astronomer of 
Madras, on the 3rd of May last, in the constellation Scorpio. In 
brightness it was equal to a star of the 10^ magnitude. Mr. 
Pogson states that it was very near the place where he discovered 
Isis, in 1856, and he thinks tiiat very probably the new planet \a 
identical with the one which he found on June 6, 1853, and after- 
wards missed and never recovered. The planet discovered by 
Mr. Pogson on Feb. 2 has, by the calculations of astronomers, 
been determined to be identical with *' Freia*' (No. 76), discovered 
hyM. D'ArreBt, in October, 1862, 
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A New Planet, discovered by M. Tempel, at Marseilles, at 
eight P.M. on Sept. 30, has been named after Terpsidiore. 



WAlXBSPOnTS* 

On Sunday morning, August 29, 1864, about half-past nine 
o'clock, says a Correspondent in the Times, the town of Brighton 
was visited with a severe thunderstorm, during which a distinct 
waterspout was visible at sea : — " The storm came over from the 
westward with an intense blackness of cloud, thunder having been 
over our heads for about half an hour previously. It reached 
tlie east side of the town about half-past nme, and burst with 
terrific fury almost instantaneously. A few minutes before this 
took place a dark blue waterspout was distinctly visible about 
two miles out at sea, which rapidly arose from the water like a 
thick cloud of smoke from a chimney and joined the dark clouds 
above. There seemed to be several other smaller connections 
with the sea, but by this time the atmosphere became so thick 
and dark that the separation of the clouds and sea was not dis- 
cernible. The downfall of hail was terrific, the streets being 
quickly covered with ice. I picked up one piece^ which was as 
]ai]|e as a sparrow*s egg" 

The bark Jcme DwiU, Captain Smith, had an exceedingly 
narrow escape from destruction by a waterspout at sea. She left 
Bermuda on Sunday the 14th August, and shortly after, the wind 
having fallen to a dead calm, she came to anchor off the Great 
Sound. '' Next morning a dull rumbling roar could distinctly be 
beard. - We next observed, about five mues from us, a cylindrical 
column reaching from the sea to the altitude of 500 feet. Around 
this cylindrical column the wind seemed to be rushing with 
the force of a volcano. A smaller one, which appeared about 
this time, was apparently 'swallowed' by the larger one. The 
great line of black clouds solemnly advanced on each wing of 
the spout, which dropped down its mighty weight of water on the 
flea, while the winds madly rushed it towards us. The sea was 
lashed into great waves ; the waters poured, and bubbled, and rose 
in swaying masses over six feet in height. The awful column 
advanced. Not one on board the ship but felt the danger, and 
knew that nothing could save us if it struck the ship. Thank 
God it burst about thirty yards from us, and the last remnant of 
water ceased within about lOft. of the Btem.** 



OYCLONS AT MASULIPATAM. 

A COBSESPONSENT writes : — ** On the night of November 1 we 
had a most furious gale, with torrents of rain, which brought up 
the sea upon the pla^ though we are three or four miles from it. 
In our compound it was 6 ft. or 7 ft. deep, and carrying every- 
tibdng. moveable before it. Our house is well raised, so little caxQ^% 
ID, but those who were lower had the vreXet m «a<^qtQ^^\c^'*^^k 

B 
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position ; and yon may fancy tho condition of the poor natives and 
the Sepoys, who live in mud-walled hats on the groond. The 
Sepoys houses were literally swept away, and about 200 men, 
women, and childxen perished. It was in the dead of night, which 
made it more awfuL In tiie large native town the loss can hiurdly 
be calculated ; but people say 2000. In the Sepoys' lines or 
barracks alone about 300 bodies were buried. The native town 
was entirely washed away, and 5000 natives perished." 



aBEA.T STOBV AT CALCUTTA. 

On October 5th, a terrible storm took pUce at Calcutta ; tw(» 
hundred ships were blown from their moorings in the Hooghly ; 
some were wrecked, and many driven on shore. There was great 
loss of life ; the huts of the natives were nearly all destroyed ; 
churches were blown down, and the caihednd iajjored; trees 
uprooted, and the Botanic Garden destroyed. 

6BEAT FLOODS AT UELBOUBNB. 

A CoBBBSPOimBNT writes from Melbourne, December 26,. 1863 : 
— " Such scenes as for the last ten days we have witnessed in the 
neighbourhood and suburbs of this city are without precedent in 
the memory of black or white inhabitant. On Monday, the 14tb 
inst., the weather which had been for some days previously some* 
what unsettled, culminated in one of the fiercest and most pro- 
longed gales of wind, at irregular intervals rising to the strength 
of a hurricane, ever known along the Australian coast. Accom- 
panying the wind was such a deluge of rain that speedily several 
of our lower streets seemed converted into rivers, and the river 
Yarra, swollen by the unusual contributions from the Dandenong 
range of hills, in an incredibly short period overflowed its banks, 
converted a large portion of our suburbs and of the southern side 
of the stream into a vast lake, and drove the inhabitants with pre- 
cipitation from their houses. All the lower lying banks of the 
river were overflowed to the height of some 40 feet. Melbourne 
became surrounded by water. Boats plied at first-floor windows • 
merely the tops of buildings indicated their situation to the eye. 



BALLOON EXPEBIMENTS. 

Mb. G-laisheb has read to the British Association the account 
of the Ascents made by him during the year 1864, which he pre- 
faced by the following observations : — * 

The Committee on Balloon Experiments was appointed in 1863, for tli» 
following purposes : — To examine the electrical condition of the air at d^erent 
heights ; to verify the law of the decrease of temperature ; and to compare 
the constants in different states of the atmosphere. With re8]^ect to tha 
first of these objects, no progress had been made with the exception of pre> 
paring an instrument and apparatus for the investigation. At the re- 
quest of the Committee, Mr. Meeming Jenkin undertook the conalaruction 
of the best instrument for the purpose, and one was finished towu'ds 
the end of 1863, but it waa coii&\tufi\.«^ \.o Vm ^uwd with fire ; xfc ha» 
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sinoe had to be adapted for water — a constant flow of which is neoes« 
sazy in electrical experiments in balloons. This apparatus Mr. Glaisher 
was requested by the Conunittee not to use, as they felt that these instm-. 
ments, if exerting no influence while the balloon was rising, might, when it 
was iSftUing, throw consideirable doubt on the experiments relating to humi- 
dity. With respect to the second of these objects, the veriffring the law of 
the decrease of temperature in different states of the atmospnere, the Com^ 
mittee considered would be best attained by taking as many observations as 
possible, at times in the year, and at times in the daj, at which no experi- 
ments had been made, for the purpose of determining whether the laws 
which hold good at one time hold gooa at other times of the year, and also to 
determine whether the laws which hold good at noon apply equally well at 
all other times of the day. The Committee have i^ways press^ the import, 
ance of magnetic obserrations in the higher regions of the air; the Astro- 
nomer Boyal suggesting the use of a horizontal ma^et, and taking the times 
of its yibration at different elevations, a method which is seldom practicable, 
owinff to the almost constant revolution of the balloon. To obviate this, Br. 
Lloyd suggested the use of a dipping-needle placed horizontaUy when on tho 
ground, by means of a magnet above it, so that, when in the balloon, the de- 
viation from horizontality might be noticed, and which deviation would be 
independent of rotary motion of the balloon. The latter method has not yet 
been tried. Dr. Lloyd wishing some experiments to be made before the in-> 
stxument was constructed ; at Netrcastle a very general wish being exprMsed 
that very high ascents should not again be attempted, none above five miles 
had since been made. 

Mr. Olaisher then described his several ascents during the year. 

The first was firom Newcastle, on the 31st of August. The balloon left the 
earth at 6h. 12m. p.m., with a north wind, and descended at five minutes past 
7, at Pittington, near Durham. The decrease of temperature within the first 
200 feet of the earth in this ascent was very remarkable, no such rapid de- 
crease having been found in any other ascents. On the ground the tempwa- 
tore was 64P, and by the time 200 feet had been attained, a decrease of 8 die- 
erees had taken place, the temperature being 66°; from this height to 1200 
feet, there was but little change, and above this the temperature decrease4 
firom 2°to9k°ia each succeeding 1000 feet, up to 7000 feet, when the balloon 
entered a relativdy warmer current of air. * 

The second ascent, on the 29th of September, 1863, was from Wolv»r 
hampton. The gas on this occasion had been prepared in July, expressly for 
• high ascent intended to have taken place before the Newcastle Meeting, 
bat circumstances prevented this being made, and the gas was obliging^ 
8t<n^ in the gasometer by the directors of the gas-works. The balloon 1^ 
at 7h. 43m. ±.u., wind S.W. At 8200 feet there were two layers of clouds 
balow the balloon and verr dense clouds above. When at 11,000 feet, the 
oloads were still a mile higher ; there was a sea of blue-tinged cloud below, 
and peeps of the earth were seen through the breaks. At 18,000 feet, higt^ 
clouds were still above ; but after this they began to dissipate, and at 9h. dSm^, 
at 14,000 feet, the sun shone brightly. Ten minutes afterwards the travellers 
discovered the Wash at a distance of only ten miles, and were compelled to 
descend. A south-west sale was blowing, and so strone was the wmd that 
on tiie grapnels takine the ground near Sleaford, at lOn. 30m., the balloon 
was rent firom top to oottiun. Li this ascent warm currents were met with 
at 8000 and 13,500 feet. Jn the descent a warm current was passed through, 
ffirtffynf^ing fh>m 14,000 to 0000 feet. Temperature at the ground on leavmg 
48^; at tune of descent 58^. Onpassingoutof the mist at 3000 feet the humi- 
dity declined to 68° at 8000 feet ; here there were dense clouds both above 
and below; at 9000 feet the humidity was 71°s f>^^ ^^^en the air became tod- 

3we third asceiit was made firom the Ci^^atal Palace, at 4h. 29m. p.x. on 
the Ofh of October. In seventeen minutes it was 7300 feet high, and direetir 
over London Bridge. There were neither warm nor cold currents met nith 
on this day. 

The 8e<nretary of State for War having nanted permission to the Com? 

mittee to avail themselves of the facilities uSbrded va. the Boyal ArsfinaL «is. 

Woohrich, the ascent of the 12th of January 'VT«a inAdA tcom. ^Smsqsa.. ^^m^ 

S2 
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balloon left at 2h. 7m. f.x., and in Mminntea had croaiicd the TSbmyBaflwiy 
and waa over Hainault Poreet ; at 8h. 31m. the heifl^t of 12,000 feet wm 
attained, when the baUoon began to descend, and tonoied the groimd at 4k. 
10m. at Lakenheath. On the earth the wind waa S.E. ; at 1900 feet a rtzoBg 
B.W. cnzrent waa entered, in which the balloon continued up to 4000 feet, 
when the wind changed to 8. At 8000 feet the wind changed to 8.B.W., aad 
afterwards to S.S.B.. At 11,000 feet, fine eranular snow waa met with ; aad 
the balloon passed through snow on desoencung. till within 8000 feet of the 
earth. Clouds were entered at 7000 feet, which merged at about 6000 feet 
into mist. I^bia ascent is the only one ever made in January for scientifio 
purposes. 

The fifth ascent was designed to have been made as near the 21stQf Harohu 
possible, but through adverse weather was deferred to the 6th of April. TbB 
Balloon left Woolwich at 4h. 7m. f.x. with a S.B. wind, ascending evenly at 
the rate of 1000 feet in about three minutes, till 11,000 feet was attained at 
4h. 37m. It descended in the Wilderness Park, near Sevenoaka, in Kent. Its 
course was most remarkable, having passed over the Thames into Essex : the 
balloon, unknown to the aeronauts, must have repassed the river and moved in a 
directly opposite direction, and so continued till it approached the earth, when 
it again moved in the same direction as at first. The ascent is remarkable for the 
small decrease in temperature with increase of elevation. The air at the period 
of starting was46i*', and did not decline atalluntil after rteohing 300 fee^ after 
which it decreased gradually to 33° at 4800 feet. A warm current was thai 
entered, and the temperature increased till 7600 feet was attained, when 40^ 
were attained, being the sune as had been experienced at 1600 feet. It then 
decreased to 34° at 8800 feet, and then increased slowly to 37° at 11,000 feet, a 
.temperature which had been experienced at the heights of 8600, 6600, and 
SOOO feet in ascending. 

After the ^eat injuiy to the balloon on the 29th of September, Mr. CkncweQ 
not considenng it safe for extreme high ascents, built a new one, capable of 
containing 10,000 cubic feet more gas than the old one, so that, if need be. two 
observers could ascend together to the height of five miles. A new balkxm, 
however, needs trying in low ascents until it proves gas-tig^t, before it cm be 
used for great elevations : and on June 13, it was therefore started on a small 
ascent from the Crystal Palace, at 7 o'clock ; the sky cloudless and the air 
perfectly clear, except in the direction of London. An elevation of 1000 feet 
was reached in 1^ mmute, 3000 feet at 7h. 8m., when the balloon descended 
to 2300 feet, and then re-ascended to 3400, when, i^r a slight dip. it again 
ascended to 3550 feet, the highest point, bv 7h. 28m., and then, after some 
oscillations, began its downward course at 7h. 60m. from 2800 feet, reaching 
the ground at East Homdon, five miles from Brentwood, at 8h. 14m. 
The remarkable feature in this voyage being that below 1800 feet elevation 
there was scarcely any change of temperature until the earth was reached. 
This fact, of no change in the temperature of the air at the time of sunset, 
was very remarkable, for it indicated that, if such be a law, the law of decrease 
of temperature with increase of elevation may be reversed at night for some 
distance from the earth. 

June 20, the balloon left Derby at 17 m. p. 6 p.h. ; descended near Newark. 

June 27, the balloon ascended from the Crystal Palace at 6h. 33im. the sky 
cloudy, wind west ^ descent made on Bomney Marsh, 6 miles from the shore. 

These several trial trip& of the new balloon were made, and it was gradually 
becoming gas-tight, when its lamentable destruction at Leicester took place. 

Mr. Coxwell then made in the old balloon his next and last ascent, 
on August 29, from the Crystal Palace, at 4h. 6m. The difference between the 
temperatures of the air and those of^the dew-point in this ascent was rather 
remarkable. The most important points in the past year's experiments 
are : — That though the law of decrease of temperature under ormnary cir* 
cnmstances in the summer months is pretty well determined, we cannot 
say such a law holds good throughout the vear ; nor can we say that the laws 
which are in force during the day will be in force at night. In carrying 
out these experiments, Mr. Olaisher said he had freely given up all his 
leisure, and that Mr. CoxweU had done the same in the most unselfish 
manner; indeed, had it not been for the generous spirit in which Mr. Cox* 
well bad entered into these cxpeT\men!t&,x.\iQy never could have been made, 
except At a multiple of the coat that \iML\>e«nVxic;\atn^ 
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The HMn Temperature of the year wm46°*6, that of the 60 yean eoding 
1863. is 60^3, as determined by Mr. GHaisher from alltheobiervationa made in 
the Boyal Obserratorr from January 1, 1814. The mean temperatore of the 
year 1863 was 60^*3, therefore the past year was V'6 colder than the preceding. 
The temperatore of the dew-point was 41°*5, being 2°'8 leea than m the year 
1J963. Tnere were on the averaee of the whole year 3*1 grains of water in the 
invisible shape of vapoor in a ooDic foot of air, being 0*3 less than in 1863. The 
degree of humidify of the air was 77, in 1863 it was 80, complete r-' *^'~ 



being represented Dy 100. On 80 days the preponderating wina was N., in 1863 
the number was 61; of East there were 78, m 1863'the number was 66{ of South 
winds there were 106, in 1863 the number was 108 ; and of West winds 102, in 
1863 there were 141 ; so that in 1864 there were 17 days more North, 23 more 
East, 6 less of South, and 39 less of West winds than the preceding year. There 
was less water in the air to the amount of ^^th ; the air was general^ drier. 
Bain fell on 112 days, in 1863 on 131 days ; the amount coUeoted in 1864 was 
167 inches, in 1863 was 20*0 inches. The average for the year is 25*3 inches, 
Sn 1863 the fUl of rain was the smallest on record, and was 8*6 inches below 
the averaee, and the deficiency in 1864 was 6'3 inches, or t<^ether 13*9 inches. 
The fall m rain in the two years ending December 1864, amounted to 36*7 
inches, and is the smallest in any two consecutive years on record. 

The year 1863 closed with very fine weather for the season all over the 
country, and which had continued for several weeks (see the Tear-BwA of 
last year). At the beginning of January 1864 the weather complete^- changed, 
and till the 9th day the weather was exceedinf^ cold, averaging a daily dec- 
ency of 8|° of temperature ; on the 6th the deficiency was as large as 16°, and 
exceeded 13° on the 7th, and the temperature on grass at nieht was as low as 
6° and 7°, checking the advance of vegetation. The frost broxe up on the lOth. 
and a period of wsrm, damp, and foggy weather set in, and till February Srd 
there was an average daih- excess of 3^° of temperature. On February 4th a 
cold period set in, snow fell in many parts of the country, and till the 11th 
day the deficiency of daily temperature was 7i°; on some days vdtidn this 
potiod it exceeded 10^ ; a period of five days followed, ending the 16th, during 
which the weather was warm ; the average daily excess vras ^** neailr. From 
February 17th the weather was altogether of a vrintry character, with frost, 
snow, and sleet at all parts of the country. The wind blew from the north and 
east, and the average daily deficiency of temperature for 16 days, ending 
March Srd, was ^°. From March 4th to the 15th the weather was eenerally 
warm, there being an excess of 2^° daily ; and from March 16th to the end of 
the quarter there was a daily deficiency to the average amount of 2«*. During 
these three months there was an unusual number of alternations in tempera- 
ture and change of weather from frost to thaw. 

This cold and changeable weather continued to the 8th of April; the 
average daily deficiency of temperature from March 16 to April 8th was VS, 
A warnipenod set in on the 9th, and continued with slight exception to May 
22nd. The average daily excess of temperature for these 44 days was 9^ 
nearly. From May 23rd to the end of the quarter the weather was cold, with 
the exception of the few days between June 6th and 10th, and the d^ciency 
for the 39 days, ending June 30th, amounted to 2^° nearly daily. 

At the bee^nning of April the weather was cold and bleak ; but little pro- 
gress could be made with field work. On the 9th of April the change in the 
weather was marked, and farmers took advantage of the change, and at the 
end of the month all over the country the crops were report*^ as being in a 
good state. 

At the beginning of May rain fell frequently, and the cereal crops improved, 
and everywhere wore a healthy appearance. The change in the weather from 
heat to cold on the 23rd, with frosts at night during the last week in Mav, 
somewhat checked the good appearance of those crops, but upon the whole 
they were satisfactory. 

During the month of June the wind was from the east. It was too cold ; 
there was a deficiency of rain ; the weather was not generally good for agri- 
cultural purposes, and different reports from different parts of the country 
were receiveMi, some of them not good, and upon the whole the probable yield 
of this year's cereal crops would seem to fall short of that of last year. 
The month of June opened with a coxitvn\i«it\Qu of the same weather which 
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tad prerailed for the previoiu 39 days, with somewhat increased intensity; 
•the oefioienoj of temperattare to the middle of July being as large as 2P dailj 
on the average. On the 17th July a warm period set in and continued for 
25 days, and the daalv temperature was in excess to 3^^ ; this was succeeded 
by 20 days of Tery cold weather, viz., firom 9th Aueust to 28th August, whose 
average dailv temperature was 4P in defect ; and it is remarkable that .Hob 
deficiency of temperature fell on the nights only, the days were of their ave- 
rage warmth, but the nights were very cold, cauung the ^i^remes of tempe- 
rature to range &om great heat by day to almost frost at night, and quite to 
frost on vegetation. A period of 12 (&ys followed of warmth, the average 
daify temperature being 2^° in excess ; then the 10 days from September 10th 
to 20th, the tenmerature of the air was daily 2') bebw their average values, 
jmd the last 10 oavs of the quarter were in excess to l^** daily ; and from this 
time to the end of the year there was generally a deficiency of temperature 
both by day and night, particularly in the months of November and 
December. 

The mean temperature of January was 36^5, being 5°*3 colder than it was 
in 1863, apd of lower temperature than any since 1861, when it was 3d°'Q. 

The mean teiiiperature of February was 36°'0, being 6^*1 lower than in 1868, 
and colder than any since 1860, when it was 35°'7. 

The mean temperature of March was 41^'3j being 2°'6 colder than in 1868>' 
and colder than any March since 1860, when it was 41°'l. 

The mean temperature of April was 48°'2, being 1°*7 above the average of 
-the preceding 23 years, and 0°*9 colder than 1863. 

The mean temperature of May was 63^-8, being 0°*9 above 4he average of 
23 years. It was P^ warmer than in 1863, but l^^'G colder than in 1862. 

The mean temperature of June was 67^4, being 1°*7 below the average of 
23 years, 0^*7 below that of 1863, but 1°*1 higher than in the year 1862. 

The mean temperature of July was 61fS being |° above the average of the 
preceding 23 years, and but slightly different from that in 1B63. 

The mean temperature of August was 69°'6, being 1°'8 below the average of 
the preceding 23 years, and 2°'3 colder than in 1863. 

Tnexnean temperature of September was 66°'9, being of the same value as 
■the average of the preceding 23 years, and 3°'2 higher uian in 1863. 

The mean temperature of October was 60°'6, being the same as the average 
of the preceding 23 years, V*'l lower than in 1863. 

The mean temperature of November was 42°0, being 2^*1 below the average 
Of 23 years, and 3*^7 colder than in 1863. 

The mean temperature of December was 38^*5, being 1°*9 below the average 
of 23 years, and i°'7 colder than in 1863. 

The degree of humidity of the air in the three months ending June was 
very uniform and about its average; the mean was 73, complete saturation 
being represented by 100. In the same months, in the years 1844, 1848, 1853, 
and 1868, the value of this element was the same, namely, 73 ; and it is the 
smallest value I can find back to 1841. In the years 1844, 1853, and 1858, this 
•element, in June, was 67 or 68 ; in the year 1848, in May it was 63. The dis- 
tinguishing feature of these three months in this element, as compared wiUi 
those years, is therefore its uniform dryness. In the following three montiis 
^the dxyness of the air was remarkable : the degrees of humidity were 70, -65, 
and 77 for J^, August, and September, respectively; their averages are 76, 
77, and 81. Inhere is no instance on record in the month of August of a 
humidity less than 69, which took place in 1849. In 1843 it was as high 
;as85. 

The year, therefore, was cold and dry, with a preponderance of N. and E. 
winds, and a corresponding deficiency of S. and W. winds, and a £ei11 of rain 
jremarkable for its small amount. 



LIST OF FEBSONS EMINENT IN SCIEKOE OS ABT, 1864. 



WiLLiJLX BsHirzs, eminent sculptor. 

J08BPH Woods, architect. 

Chablss M'Ibtosh, well known, particnlarly in Scotland, for his skill in 
architectural gardening. 

HipPOLYTB FLAiTDBiir, Member of the French Institute. He was the best- 
known pupil of M. Ingres, and famous as the painter of the firesooes in 
the churches of St.-Yincent de Paul and St.-Germain des Pr^. M. Flan* 
drm painted many large mural pictures in cathedrals and churches in 
France, and a great number of portraits. Several works bj him were at 
the International Exhibition of 1862. 

W. BuCHAiTAir, known as the author of several works on the Fine Arts,, 
especially the Memoirs qf Fainting, wUh a Ckronologieal JSigtory of 
the Imvortaiion qf Picturee by the Chreat Ifasten into England 1^4, a 
book 01 considerable value. 

Db. J. B. Ballaftykb, formerly Principal of the Oovemment College at 
Benares, and latterly Librarian to the India Office. 

Jabkik, of Agen, the last troubadour of France. His verses were written 
almost invariably in the Gkuscon dialect. 

Db. Williax Cubetoit, a profound Syriao scholar : his writings on Biblical 
and Theological subjects are numerous and valuable. 

Abibtidb Hassoit, French sculptor, a pupil of David (d* Angers). His prin- 

cipal works in Paris are the statues or Bailly and Voltaire, in the fa^e 

of the H6tel de Yille ; Summer and Winter, two colossal figures in oner 

' of the fountains of the Place de la Concorde ; and the statue of St. 

Bernard, at the Madeleine.— ^^Aettoum. * 

Db. B. Dukdas Thohsoit, F.B.S., one of the founders of the Blenheim Free 
Dispensary; physician of the Scottish Hospital: a FeUow of the London 
and Edinburgh, the Boyal Medical, and the Chirurgical and Chemical 
Societies; and President of the British Meteorological Societ^p*. Dr. 
Thomson, in addition to his medical labours, found time to write and 
edit several scientific works. 

Lboitabd Hobitbb, Inspector of Factories, and a younger brother of Francis 
Homer. Mr. Homer was a man of large attainments, not only in 
science, but in general literature. He died in his 80th year. 

Db. Baikie, by whose death another link is added to the long chain of dis- 
tinguished men who have perished in the cause of Africa. 

Augustus de Beboh, writer on speculative geology. He travelled much with 
Von Buch, and out of this friendship grew discussions of astronomical and 
geological questions ; and in the nundof De Bergh, a theory of the con- 
nexion between the sciences of stars and strata, entitled ** A Theory, or 
Considerations on the Motion of the Major Axis, or Bevolution and 
Change of the Line of Apsides of the Earth's Orbit ; its Causes, and the 
Efi'ects produced in its Orbital Revolutions through the Ecliptic, from one 
Hemispnere to the other, involving a certain Number of Years." All the 
calculations in support of this theory were made relatively to the year 
1830. A geological friend of the author published an account of his theory 
a few jeaxB later. Living a very quiet and retired life latterly, at Brighton,, 
collecting and arranging a valuable private museum, Capt. De Bergh con> 
tented himself with explaining his views and lending his MSS. to his- 
friends. Six or seven years smce Mr. De Bergh himself published his 
Sssay on the Causes qf Periodic Inundations. — Athenceum. 

JOHir Wykeham Abchbb, painter in Water Colours, and a popular writer on, 
antiquarian subjects. 

Db. Sohubebt, a native of Leipzig, who was attached to the expedition in 
search of Dr. E. Vogel. 

James-Mbybb-Libbmait-Bbbb, the last but one of the brilliant phalanx of 
German musicians belonging to the days of Beethoven, Weber, Mendels- 
sohn, each differing from each, yet severally printing a name of mark on 
the record of the epoch. — AtT^ntBum. 

T. D. Marshall, maker of marine steam engines, and fitter-out of steam tugs, 
at South Shields. 
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Thomas OAUBOimin, O.E., of Hemel-Hempstead, Herts. He was a favourite 
pupfl of Telford, the designer of the Menai Suspension Bridge, and the 
Caledonian Canal, Mr. Caseboorne was one of tne oldest surviring mem- 
bers of the Institution of Civil En^eers, having been admitted ui 
Associate in 1828, and afoll member m 1837. He was privileged to assist 
Hr. Telford in several of his works ; and subsequently, amongst other 
duties, he was engaged in the Lincolnshire Fens l)rainage, the London 
and Liverpool Boad, the Metropolitan Water Survey, Sc, From 1833, 
and for twelve years subsequently, Mr. Caseboume was engaged on canal 
works in Lreland, and the extensive canal connecting Lough Neagh and 
Loueh Erne was constructed under his suponntoidence. Li 1845 Mr. 
Caseboume removed to the locality now so well known as West Hartle- 
pool— then a mere hamlet— to undertake the Resident Engineership of 
the West Hartlepool Harbour and Docks; and since that pmod his name 
has been intimately connected with aU that related to the port, harbour, 
and town of West Hartlepool. 

Db. Chubch, the well-known mechanician. He was. bom in the State of 
Vermont, and was educated for the medical i>rofes8ion. At an eajrly age 
he evinced a love for mechanics and an inventive genius : when a boy, the 
use of steam power being then in its infancy, he constructed a steam- 
engine. Li 1811 he took out a patent for a screw-propeller, and asserted 
that eventually the ocean would be navigated by steam. About 1818 he 
visited England, returning in 1822, for the purpose of constructing a 
printing-press of his oii^ design, and unique in many respects. One part of 
the plan, says the Birtningham Foti, was to set the type by keys, acted 
upon like those of the pianoforte ; but the design was abandoned. The 
press, however, was finished, and was said by some to be superior to 
Kapler's, then recently introduced ; but the Time* and other large estab- 
lishments having supplied themselves with this latter, the business was 
not continued. In the jesr 1825 the Doctor invented a mode of smelting 
iron by hot blast, and with anthracite coal, and took out a patent for the 
invention in America. Dr. Church resided in Birmingham until about five 
years ago, when he retired to his native place, Vermont, where he died in 
his 85th year. — Meehaniet* Magazine, in^art. 

Fbotbssob Siliohab', the wdl-known American savant. The many volumes 
of the Journal which bears his name attest his important contributions 
to science. A private letter says :— " He was a noble, generous-hearted 
Christian gentlenuui ; with him science and relieion went hand in hand. 
Ever cheerful and happy himself, he tried to ma£:e others the same, and 
died, as he had Hved, one of the best of men." He was in his 85th year. 

Adolphus Bbbbays, Doctor of Philosophy, and late Professor of Germaa 
• Literature at King's College. 

Chablbs WiirsTOB, the highest authority in the art of painting on glass : 
with his own huid he copied from the originals a very great number of the 
best-known examples, and his copies are marvellous productions, portray- 
ing; not only the exact colour and drawing, but the genius and the 
mmutest detail of the designs. So accurate was Mr. Winston's know- 
ledge that he could at once, and wit^ certainty, determine the date and 
the history of any glass presented to him ; he made himself master, also, 
of glass manufacture, both, ancient and modem, and of the chemici^ pro- 
perties of the materials of its comi>osition and colour. — Athenceum, Mr. 
Winston left several works on this subject ; these contain not merely 



Db. SmeuTBiDBB, the greatest German organ-player. 

William Hvht, the eminent painter in water-colours. 

Stbfhbit Poykiz Dsiririira, well known as a wat^r-colour painter and skilfuL 
copyist ; and, for many years, the Curator of Dulwich Gallery. 

The Chbtalibb Fobtubato Bio Castbllabi, whose classic necklaces, ear- 
ring, and bracelets have an European reputation, and in which the 
designs of ancient Etruscan art are rendered familiar to us. 

Lio Vov Klbbz, the eminent architect, of Munich. 
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Jaxxs ICiLLAs, Professor of Surgery in the UniTersHy of Edinbnrah. He 
WM the author of The Frineiplet and Praeiiea if Surffmy, wnidi has 
pfttsed through four editions in this ooantry, and been terrmil times re- 
printed in America. He was also the writer of Ihe article Ativerv in 
the Sneydopmdia Britanniea ;', and the author of 1%0 Surgieal &ve- 
ri«Hee$ ^ cUorqfbrm, and other works. He published a oonsiderMle 
number of tracts on temperance, of which he was a strenuous adn)cate : 
his treatise on NephaUitm is an able sdentifio argumrat against the use 
of alcoholic liquors. 

P. W. JJmLLvmAT, architects of Bradford. 

CsABLBS SAUiTDsmBy the inde&tigable Secretary of the Great Western Bail- 
waj Company. ** He deroted himself to the interests of tiie Great 
Western undertaldnff, and worked with unparalleled sa^facity and labour 
— ^no matter what the result was, and we fear there is little room for 
doubting that his da js were shortened by the wear and tear of the many 
conflicts that the Great Western has taken partin."— Ak«r6oni« /oaraoi. 

OiFTAur Bpxkx, the celebrated African explorer, whilst shooting near Cors- 
ham, Wilts: in getting over a stonewall, his gun was accidentally 



pany with Captain Burton, he exj^lored the Somali land in Africa, and 
had a variety of adventures, of which he published ui account in Blaek- 
w)0€r$ MagcuAne. He returned to Bngland in the summer of 1865, and 
joined the Turkish Contingent in the Crimea. At the dose of the wiir he 
projected an excursion into the Caucasus, but accepted an invitation to 

eZansi- 
ftke 
Mountains of the Moon. Here Captain Burtcm was laid up by illness, 
and Speke pushed his way on to another large lake^ which he reached 
Au^t 3. 1868. This he named the Victoria ifTansa, and declared to 
be m his belief the source of the Nile. He returned to England and ob- 
tained the medals of the Geographical Societies of Englana and France; 
and in 1860 he set out once more with Captain Grant as his travelling 
companion. The two travellers spent more than a year in the region be- 
tween Zanzibum to Kehria N'Yansa and the Nile. This visit confirmed 
Captain Speke's belief as to the Nile taking its rise from a lake'j and his 
adventures by this Expedition have been published in the weIl>known 
work which bears the jomt names of Speke and Grant. 

JOHir Taylor, lone known as a publisher and as a writer on curious ques^ 
tions. Among his sul^ects were ** Junius," " The Number of the Beast," 
•• The Origin of the Pyramids," and ** The Currency." Mr. Taylor will 
be remembered as the nrst who started '* Sir Philip Francis as Jumus," 
and his method of treating his hypothesis has gained for it a v«rv wide 
adoption. Mr. Taylor thought much and cofiected carefully before he 
committed himself. His habits were of the most quiet and sedentary 
kind, and his conclusions were slowly wrought out : it is not a little 
singular that with such a character of mind he should have worked 
through such a curious mass of researches. 

■C. F. BiELXFiXLD, modeller in papier-mache : an excdlont historical account 
of this art, by Mr. Bielefield, will be found in the Literary World, 
vol. iii., 1840. 

Ma^ oa-Gbnxbal J. E. FoBTLOCK, engineer and geologist, 

WiLLiAU Dyob, B.A., historical painter. 

Fbaitz Xavibb Kbiic, German architect. 

LvKB HowABD, the well-known meteorologist. 

Jaubs Pillavb, writer on elementary and classical education. 

Gbobgb Dakibl, antiquary. 

Alabic a. Watts, art-critic, 

H. Duboubb, French painter. 

LxBVT.-CoLOiTBL ToBBBKS, political economist. 

W. J. Fox, political economist. 
■J. F. FsBBiAS, professor of natural igi\alo«o^\v-^. 
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Db. Nobxavbt, long faaniliarly known as a practical chemist of repntation 
and an ez^«rimental philosopher who had contributed to the progress of 
modem scieooe. In tne coarse of his studies he formed an intimate friend- 
ship with the late Dr. Ure, with whom he was subsequently associated in 
many important chemical analyses. Dr. Normandv was the author of 
lereral works which stand high in the estimation or chemists. Amone 
these are Am Introduction to Bo8^» Chemiitry (he also edited an En glish 
translation of that work) ; The Handbook qfChemutry; A Treaiuo on 
AgrieuUural Chemistry i Guide to the AlkaUmetrieal Cheet; The Chemieal 
AtUu—% work of great value to students of chemical analysis ; The Die- 
tkmarg qfthe Chemieal Atlae, His latest literary labour was devoted to 
aeiveral coniiibutions to the new edition of Dr. Ure's Dictionary qf the 
Art* and Maimtfacturee, Dr. Normandy had taken out patents tor manj 
naeful inventions. The most important of these may be said to be his 
iqrparatus for the distillation of aerated firesh water from sea water. This 
invention has proved of the greatest value to transatlantic shippers, and 



assumed the position of a practical necessity for passenger snips and 
ooean-eoing steamers. Dr. jN^ormandyhas Ic^ 
will belong remembered with respect.— Zoum^. 



Db. Bkudolph WAOirxa, ofi Gottii^en, a successor of Blumenbadi in the 
duur of Medicine in that University. His contributions to science were 
nimierous. He was the German translator of Frichard's work on The 
Jfatural JBktory <^2£an, in which he had a coadjutor. Of late years he 
has devoted his dfaaef attention to the anatomy of the brain, especially to 
determining its weight and the form of its convolutions in the cases of 
men eminent for intellectual power. In conjunction with Prof. Von Baer, 
of St. Fetersburv, he took the initiatory part in the assembling of a meet- 
ing of Anthropofogists at Gk>tftingen, in 1861. The great work on which 
Wagner's ftiture mme will chiefly rest is that on the JPrimitioe Ovum, in 
irfaioh he represented the Ovum ovarii in nearly all classes of the animal 
kingdom. His Jeonee Phgsiologiea and his Zootomical Atlas have been 
ana still are of great use to every one who studies comparative anatomy. 
He was a very accomplished man in the general field of the Medic«l 
Sciences. lAtterlr he became more and more convinced of the impor- 
tance and value of cranioloj^ in the study of the natural history of man, 
and in the positive distinction of races. 

OsoaeB Labtob, painter : he greatly excelled in firuit subjects. 

Jour Lbboh, caricaturist and popular illustrator of comic humour. 

Datib Bobbbts, B.A., painter: his architectaral subjects are unrivalled. 

Db. Mvbbo, the distinguished amateur painter. 

1t¥^^A»n Bobbbts, one of the oldest or our dvil engineers, the constructor 
of the self-acting mules and machines for builamg witii iron. As the 
inventor of the Jaoquard punching-machines, for perforating rivet-holes, 
Hr. Boberts aided essentially the accomplismnent of that great triumph 
of combined efforts, the Britannia Bridge. The madiine uid its part in 
tlie reahaation of tiie more extended work, the Victoria Bridge, over 
tlie 8t. Lawrence, Montreal. This invention was followed by one of a 
diqplez machine for punching holes for rivets, in an^e-iron. The whole 
eonrse of his long life was devoted to the invention of labour-saving 
tools and ihachinery. Mr. Boberts, however, only realized the return 
^ too many inventors. Having made the fortune of some of his asso- 
ciates, he had gained at the time of his death, in hiar76th year, little but 
his refutation as an inventor. Mr. Smiles's account of lir. Boberts, in 
the Ltvee qf the Sngineeru, has some errors as to facts, which the writer 
of the memoir in uie Builder, whence the above facts are taken, has 
corrected by recollection and the information of Mends. 

JOHBT FowXiBB, of Leeds, inventor of the Steam Plough. He died at Ack- 
wortii, near Fontefiract, where he had gone to reside, as a means of 
isolating himself to some extent from the care and labour which attended 
the active personal superintoidence of his works at Hunslet, Leeds, which 
are famous in the agricultural annals of this country. He was only 38 
years old, but his heuth broke down through excessive and unremitting 
mental exertion. Belaxation fr^m business and active out-door reac««f> 
tions were, imposed upon him as indispensabld Ti«MMa^a«&\ ti^«%f::^(&^ 
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under profassional advice, he lately began to join in the sport of hunting. 
While following the hounds, he fell firam his horse, and receiyed a com- 
ponnd fracture of one arm, of which, in a few days, he died. 

Thouab Hbitbt MjlVHSLxy. the eldest surviving son of the late Mr. Henry 
MandslaY, the founder of the well-known firm of Messrs. Maudslay, Sons, 
and Field. From the year 1810 to a very recent date, the deceased 
mechanician was an active member of the finn. He did not stand promi- 
nently before the world as the initiator of anynotaUe improvement in 
Land or Marine engineering ; but his zealous attention to ine minutisB of 
the workshop, and nis great commercial qualifications, made Mr. Thomas 
Maudslay an invaluable assistant to his father, and a staunch p^lar of the 
estabhalunent subsequently to his parent's deatii. Many hundreds <^ 
vessels, belonging to the British Navy, to forei^ governments, and to the 
commercial world generally, have been supphed by the firm, iinca 1814, 
with engines of an aggregate nominal horse-power amounting to tiiat 
of 100,000 horses, and almost every pair of engines diifers somewhat in 
details of construction. Iron boat>building on the Thamee was initiated 
by the younger Maudslays, although it has now become a separate and 
distinct departmoit of engineering. The introduction of the screw- 
propeller led the Messrs. Maudslay, in conjunction with Mr. Jodraa- 
Field— whose death took place last year^— to try a series of experiments 
with almost every imaginable kind of propeller, with important results 
for the guidance of others. In nearly all these works Mr. Thomas H. 
Maudslay was practioalty engaged. — Miehaniei^ Magamine, abridged, 

John BAM&A.T M*CinLLOCH, writer on Political and Economical Soienoo. 

Jamxs Hstwoos MisKLAira, D.O.L., a sound arohaeologist^ and a Bdiolar 
of high classical attainments. 

Sib Johk Watsoit Gobsok, portrait-painter, President of tiie Scottish 
Academy. 

Nassau William Sbbtiob, a distinguished writer on Politica and Pditical 
Bbonomy. Senior was twice appointed to the Chair of Political Bwmongr 
at Oxford. He was the author of several works on his fi^voorite nienoea 
his last volume being an account of his travels in the T 



Thb LiTB John Tatlob, F.R.S., F.G.S. — Of this eminent scientific mui, 
who died in 1863, a notice was inadvertently omitted in the Year-Book cf 
Facts, 1864. Mr. Taylor was the eldest of a Norwich family, distin^nishel 
for their talents. He was brought up as a land-surveyor and civil engi- 
neer ; and, when 19 years of age, undertook to manage the Wheal Friend- 
ship, near Tavistock, a mine i^ch, under his care, became very profit- 
able, and the working of which is still continued. In 1803, he projected 
the Tavistock Canal, with three miles tunnelling through a hill of granite 
and other hard rock. The execution of this canal led to the discovery of 
WheiU Crown-dale and Wheal Crebor, both which produced large quan- 
tities of copper. Tliis, and other successes in Cornwall and the north of 
England and Wales, brought Mr. Taylor into great repute as a mining 
engmeer. In 1824, haying explored the mineral wealth of Mexico, his 
co-operation was sought, but he would not lend his name to mere specu- 
lation : his experience was not appreciated, thoudi mines abandoned in 
1824 have since become remarkably successful. ISf r. Taylor's firm num- 
bered some of the best mines of the day. He wrote several ns^ul pmers 
connected with mining ; proposed a Mining School; and was one of the 
earliest Fellows of the Geological Society. He was also one of the founders 
of the British Association, and its Treasurer until the year 1862, when his 
resignation was reluctantly accepted. — Abridged from an exeelleni artieU 
in the Mining Journal, April 11, 1863. 

Pbopessob WiLHBic Vbolie, who died December 24, 1863, occupied with 
diatinctton the chair of Anatomy, Physiology, and Zoology in the Athe- 
neeum of Amsterdam for more than 30 years. His works are mostly on 
Comparative Anatomy, chiefly Manunalia, and upon Morbid Anatomy. 
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Absinthe, Intoxioation by, 205. 

Aoclimatization of Animals, 218. 

Antes, Colouring of, 187. 
•ASanthuB for Silkworms, 240. 

Albert Bridge, the, 92. 

Allnatt, Dr., on Ozone, 181. 

Alloys oontaining Tungsten, 191. 

Afamininm, on, 187. 

American Steel, 80. 

Ames's Wrought-iron Gkin^ 26. 
'Ammonia Extinguishing Fures, 58. 

Ammonium, the Metal, 187. 

Anemometer, New, 141. 

Animal Organizatioa, Succession and 
DeTdopment of, 148. 

Animals, JDestruotiTe, in France, 225. 

Ants, to Destroy, 240. 

Ante, White, Ravages of, 240. 

Antiquity of Mankmd, 263. 
< Apparatus for Firemen, 58. 

Armstrong andWhitworth Gunnery 
Experiments, 24. - 

Armour-plates, Bnssian, 19. 

Aromata, Extraction and Preserra- 
tion of, 206. 

Arsenic, New Method of Detecting, 

. 192. 

Artesian Well Sinking on the Conti- 
nent, 110. 

Artillery Experimentsat Portsmouth, 
27. 

Asphalte, Fyrimont, 65. 

AtUntio Telegraph Cable, HI, 161. 

Atomic Wei^to, 166. 

Axle Boxes, Sadial, 63. 

Balloon Experiments, Mr. Glaisher's, 
276. 

- Balloon, Huge Fire, 61. 

Basilisk, Mexican, z44. 

Bath, Thennal Waters of, 170. 264. 

Bath Waters, Temperature of, 264. 

B^erophon, Iron Frigate, 42. 

Birds, New, 226. 

Bismuth, on, 188. 

Blastine Powder, New, 80. 

Block Machinery, Portsmouth, 96. 

Blood Corpuscles, Dr. Crup on, 147. 

Boilers for Heatinc Buildings, 67. 

Bradfleld Beservour, Bursting of, 93. 

Brasil, Engineering Feat in, 67. 

Bridge, Albert, the, 98. 

Bridge, Suspension, at Clifton, 88. 

Sridgeff Suspenmon, Wire, 92. 

BriiMb Aaaoeiation at Bath, 251. 



Cables, India>rubber covered, 162. 

Calcium, Preparation of, 188. 

Calculating Machine, American, 118. 

Calcutta, Great Storm at, 274. 

Caloric Battery, New, 156. 

Caloric Engines, 76. 

Carbonic Acid from the Interior of 
the Earth, 175. 

Carbonic Acid Gtas, Decomposition 
of; 175. 

Carbonic Add in Manchester Air, 177. 

Carbonic Oxide of Iron, 188. 

Chemical Besearch, recent, 166. 

Chimpanze<% Zoological Society's, 225. 

China Grass and Cotton, 247. 

Chinese Silkworm, 240. 

Chloroform, Administration of, 177. 

Chlorophyll of Plants, 244. 

Civil Engmeers, Institution of, 60. 

Clifton Suspension' Bridge, 88. 

Coal Discovered in Brazil, 262. 

Coles', Captain, Turret-ship, 88. 

Comets, New, 271. 

Comets and Nebulous Matter, Visi- 
bility of, 132. 

Compass, Liquid, 140. 

Compressed Air and High-pressure 
Steam-engine, 9. 

Copper-smiting, Economy o^ 183. 

Corpulency, SvLOa in. 221. 

Crannoges, or £ike Dwellings in Ire- 
land, 264. 

Crystal Pointer, the, 34. 

Crystals, Properties of, 145. 

Cyclone at Masulipatam, 274. 

Davy Lamp, Theory o^ 198. 

Decay in Wood Carrings, 386. 

Diamagnetism, on, 162. 

Discs, Bevolving, Phenomena of, 134. 

Doors, Folding, 98. 

Drayne's Improved Gunpowder, 33. 

Drop Measure, 146. 

Earthquakes in England, 268. 

Earthquake in Mexico, 267. 

Earthquake at St. Helena, 267. 

Electrical Force, Law and Operation 
of, 164. 

Electricity, Blasting by, 169. 

Blectricily, Voltaic, 156 

Electro-Magnetic BotaryBngine, 168. 

EleclTO-Te\en«^\£j , CtV«K^^\vSk . 

En^n.e«nntfSeoX« QtxwN., va.^t*^--* 
67. 
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SngntTing on Metal, Electro-ohemi- 

oal, 166. 
Eog»ying Processes, New, 103. 
JSfUerpri$e Miniature Iron<clad, 40. 
Erith, Gonpowder Explosion at, 31. 
Pirea, Ammonia for, 68. 
Firee in London in 1864, 69. 
Eire-arms, Discharged, Changes in, 

177. 
Eire-ball, Large, 271. 
Firemen, Apparatus for, 68. 
Fish in the WeU, 228. 
Fish-hatching, Progress o^ 233. 
Flax-steeping dispensed with, 101. 
Flint Implements, 266. 
Flint Implements of La Claisi^re, 

266. 
Flint Implements near Stroud, 266. 
Flint Implements and Fossil Mam- 
malia near Bedford, 26G. 
Floods, Great, at Melbourne, 275. 
Fog Trumpet, BaroU's Large, 60. 
FomUs of the Cave of Brumquel, 259. 
Fossil Elephant's Head, 269. 
Fossil Elephant of Malta, 261. 
FossU Musk Ox, 261. 
Frescoes in the Houses of Parliament, 

210. 
Fruits, Beepiration of, 176. 
Fuel in Ireland, 64. 
Gas-battery, Grovel, 156. 
Gas, Coal, Soda in, 180. 
Gas-ensine, the Lenoir, 76. 
Gas-lighting by Electricity, 155. 
Gaa-lighting Bailway Trams, 56. 
Gas, Measurement of, 179. 
Gas, Testing, 178. 

Geese, Wild, and the Weather, 228. 
Geology of the South-west of England, 

266. 
Geological Besearch, Progress of, 257. 
Gladu Phenomena in Kova Scotia, 

256. 
Glacial and Post-glacial Periods, 251. 
Glaciers in Scotland, 256. 
Glaisher, Mr., his Balloon Ascents 

and Experiments, 275. 
Glucose, on, 204. 

Gold, New Method of Extracting, 184. 
Gun, Ames's Wrought-iron, 26. 
Gun, Hutchinson's, 18. 
Gun, Monster, Bursting of, 19. 
Guns, New, 17. 

Gun-cotton, Blasting Power of, 29. 
Gun-cotton Experiments, New, 169. 
Gun-cotton Explosion, 168. 
Gun-cotton, Military Engineering, 28. 
Gun-cotton, Beport on, 29. 
Gun-cotton in War, 168. 
Gunnery Experiments at Shoebury- 

ness, 20-25. 
Gunpowder Explosion at Erith, 32. 
Gunpowder, Manufacture of, 33. 
Gunpowder, Pressure by, 31. 



Gutta Percha, Substitate for, 104,24B, 
Heat, Conduction of, 200. 
Heights and Depths, Qretit, 256. 
Horse-cheataut-tree, 248. 
•' How to Work with the Mioroaoope,'* 

213. 
Howe, Inventor of the Sewing Mik 

chine, 106. 
Horse Shoe, New, 86. 
Hnngerford Suspaurion Bridg<^ 89. 

H]fbridil.y and VmiahilitT, 119. 
Hy»iift, Aiicicpt wid Mijdenj, £38. 
Ftydrflolic Powerj Iraeouiotiaii by, 6I. 
lirdraidic Mover^ Kew, 114* 
lljdro-carboQ Ljusap, Emproved, 61 
Hydpo-tarbou Light, Ifi-J. 
Indium, new Mf;£alj 133. 
Ii?ka, Kew, 11^. 

Iniecta, chjuue of Form in, 236. 
Inalitatioa af .CitU Eogiiufftui, Rrt* 

miums, 12. 
Iodoform, qualities of, 207. 
Iron, Cast, Malleable, 87. 
Iron-clads for Bussia, 15. 
Iron, Elasticity of, 79. 
Iron Oirden, Strenffth of^ 84. 
Iron, Induration of; 78. 
Iron Letter, 86. 

Iron-plated Ships, Preservation of, 18^ 
Iron Sulphate and Vegetation, 206. . 
Iron and Steel Mannfaetare, Ihif 

proved, 85. 
Iron and Steel, Photographs of, 84. 
Iron Trade of the World, 82. 
Iron in Water, Preservation of, 84. . 
Iron, Wrought, melted by Electrici^» 

83. 
Ivory, Substitute for, 100. 
Ivory Trade, the, 100. 
Ladders, Scaling, 97. 
Lamp, Hydro-carbon, Improved, 61. 
Lawes, Mr., on Wheat-crops, 245. 
Lead, Action of on Water, 195. 
Lead Pipes poisoning Water, 194. 
Life upon the Earth, 253. 
liife-boats for Ships and Steamers, 14. 
Light and Lightiiu; Materials, Artifl- 

?ial, 202. 
Liquids, Cohesion of, 146. 
Lock, the Adytic, 99. 
Lock-jaw, Cure for, 158. 
London Drainage System, 16. 
London Fires in 1864, 10. 
London Sewage, 12, 210. 
Loom, the Pneumatic, 99. 
Lord Warden Target Practice, 22. 
Lowe, Mr., on Ozone, 182. 
Lunar Observations, 127. 
Lunar Plain, Extensive, 129. 
Lyell, Sir Charles, InauguriJ Addrew 

of, 251-254. 
Mackay's New Gun, 17. 
Mangles, Improvement in, 97. 
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MagneBimn and its Idght, 196. 

Hi^eshimLightin Fhotograpby,216. 

Magnetic Porce, the» 151. 

Magnetio Stonns, 153. 

Mankind, Antiqnity of, 263. 

Manure, New, 109. 

Match, New, 200. 

Matches, Japanese Paper, 197. 

Megomodiut Pritehardii, 226. 

Metals, Covering, 77. 

Metals, Optical Properties of, 135. 

Metals. Preservation of, 77. 

Metallic Tnbesfor Submarine Naviga- 
tion, 78. 

MetaUnrg^, Study of, 182. 

Meteors,Xaminon8, 130. 

Meteorites, Microscopic Stmctore of, 
131. 

Meteorological Sommaryof 1864, 277- 
279. 

Minerals, Colouring Materials in, 191. 

Mineral Waters, Properties of, 172. 

Mineral Watersof Central France, 172. 

Mineral Wealth, British, 183. 

Mistletoe, Economy of, ^. 

Molecular Physics, 143. 

MontCenis Locomotive Experiments, 
66. 

Mont Cenia Bailway, 64. 

Moon, Day and Night in the, 128. 

Moon, enlarged Photograph of, 130. 

Muds, Medicinal, 206. 

Muscles, on the, 149. 

Museums, Public, 218. 

Mnshrooms, Gigantic, 247. 

Naval flignalHng, New, 49. 

Mle Discoveries, 262. 

Knrous Oxide as an Ansesthetic, 174. 

Obituary Notices, 1864, 280-284. 

Oils, Petroleum, 63. 

Onng, Zoolo|;ical Societ^s, 225. 

Organic Bodies and Optical Proper- 
&s,137. 

Orguiic Bemains, the Oldest, 254. 

Osmoh Farming, 227. 

Oz;^^n, Action of on Animals, 149. 

Oiygen Oas Explosion, 172. 

Oxygenated Water, 174. 

Oxygenation, 174. 

Oyster Culture, Mr. Lowe on, 234. 

Ozone, Besearches on, 180. 

Fdllag, Iron Frigate, 44. 

Petroleum as Fuel, 64. 

Petroleum Oils, on, 63. 

Petroleum, Uses of. 202. 

Phosphorescence of the Cuouyoe, 238. 

Phosphorescence of the I«mpyris 
Itatica, 239. 

Photography, Instantaneous, 216. 

Photography on Ivory, 216. 

Photography, Progress of, 214. 

Photography, Quantitative, 216. 

Photometer, Chemical, for Meteor- 
ology, 201. 



Photo-sculpture, 217. 
Physics, Molecular, 143. 
Phmets, New, 272. 
Plesiosaurus, New, 262. 
Pneumatic Loom, 99. 
Pneumatic Bailway at Sydenham, 69. 
Poisons, Metallic, Absorption of, 192. 
Polymorphism, on, 219. 
Postage Stamps, New, 104. 
Potash extracted urom Marl, 204. 
Potatoes, Culture of, 249. 
Prestwich, Mr., on Flint Implements* 

265. 
Printing in Colours, 102. 
Printing, New, 102. 
Quick-hme, Slaking of, 199. . 
Badiation, Luminous and Obsonre, 

201. 
Badiation, Solar, 125. 
Bailways, Cost of, 62. 
Bailway, Mont Cenis, 64, 66. 
Bailway, Pneumatic, at Svdenham, 69. 
Bailway Signal, Hipp's Electric, 63. 
Bailway gystem, the, 60. 
Bailway Trains, Gas-lighting, 66. 
Bailway Trains, Speed of, 63. 
Bainbow, Artificiia, 134. 
Hattletnake Iron Screw Steamship, 

45. ' 

Reptiles, Sting of, 242. 
Beservoir, Bradfield, Bursting of, 93. 
Bifle Practice, Signalling at, 34. 
Boyal Society Medals, 117. 
Boyal Sovere^ Turret-ship, 38, 
Bussian Armour-plates, 19. 
Bumford Medal, New, 117. 
Safe, Large, 79. 

Salmon-breeding on the Tay, 230. 
Salmon in the Thames, 232. 
SalmonidcB, Dr. Davy on, ^0. 
Scorpion Steam-ram, 46. 
Scorpion, Sting of the, 242. 
Screws, Twin, 45. 
Sea-weed, Utilization of, 110. 
Serpents, Two-headed, 243. 
Sewage, Utilization of, 208. 
Sewing-machines, on, 106. 
Sexes, Temperature of the, 200. 
Ships Coated with Gkas, 47. 
Ship, New Combination, 37, 
Ships, Strain of, 37. 
Ships, Ventilation of, 40. 
Ships-of-War, Structure and Defence 

of, 35. 
Ship-of-War, Boycd Sovereign, 38. 
Shoeburyness Gunnery Experiments, 



Shot, Palliser's new, 26. 
Signalling, Naval, New, 49. 
Signalling, Bifle-practice, 34. 
SiBcworm, Economy of, 2^. 
Silkworms, New, 240. 
Silnrus Glanis, Acclimatixation of, 
234. 
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8ilT«r Alloys of; 185. 

Blag from Jbon-smeltioff, 189. 

Blombor, Lethargic, 223. 

bnow, 'J\i, ILJI'. 

Bodily MiuiuFiu^tuTi' ot 804. 

Boil and AJr, He^un^r ^f, 133. 

SoUBclj YelotiJy of, 121. 
Souiuiinj? ApparaJufl, ^ew, 48. 
SpecieB^ Deeay of, 2 IB. 
Sped^, K^plicf metit of, 220. 
Spectra of eoiDfl of tbfi B eavenlyBodies, 

Spectroscope, ^ew, 136. 

Spiders, Trap-door, 238. 

Spontaneous Generation, 150. 

Star, Falling;, 271. 

Stars, Machine for Cataloguing, 271. 

Steam-boilers, Colbum on, 71. 

Steam-boilers, Explosion of, 73. 

Steam-hammer, Monster, 72. 

Steam, Initial Pressure of, 142. 

SteamBams, Scorpion and Wyvem, 46. 

Steel, American, 80. 

Steel Boilers, 82. 

Steel-making with Gri^hite, 190. 

Steel, Manufacture of, 190. 

Steel Tinting, 139. 

Steel Tubes, Cold-drawn, 81. 

Stone and Bone Weapons in the 

South of France, 266. 
Stone Beoord, the, 265. 
Stones fallen from the Atmosphere, 

132. 
Stove, ByffSal's Hygeian, 50. 
Submarine Boat, 47. 
Submarine Telegraphy, 160. 
Sugar in Corpulency, 221. 
Sun, Atmosphere of the, 125. 
Sun's Brightness, Measurement of, 

212. 
Sun, Constitution of the, 124. 
Sun, Physical Aspect of, 122. 
Sun's Bays, Electricity from, 127. 
Sun and his Spots, Envelopes of, 126. 
Sun-fish, Capture of, 229. 
Sunlight, Artificial, 50. 
Target Practice at Shoeburyness, 21. 



Tattenall's, New, 108. 
Tay, Salmon in th», S30. 
Telegraph Cable, Atlaatle, 111, 101. 
Telegraphy, Cheap, 163. 
Telegrai>hy, Submarine, 160. 
Terrestrial Magnetism and Elec- 
tricity, 154. 
Thallium known to the Andent 

Mexicans, 140. 
Thallium, New Sources of, 185. 
Thames Embankment, 92. 
Thermograph, New, 141. 
Thermometer, Maximum Merouiial, 

141. 
Tidal Wave, the^ 118. 
Tobacco, Intoxication by, 205. 
Tobacco, Physiological BffecU o^ 22S. 
Torpedo Boat, New, 48. 
Torpedoes and Bams, SirS.Beldier 

on, 115. 
Vacuum Apparatus, the, 158. 
Vanadium, on, 187. 
Voice, Human, and Ttmmg-fork, 120. 
Volcano in Java, 269. - 
Volcanoes, New. in the Moon, 269. 
Wanning Churches, 67. 
Wasps, Irish, 237. 
Wasps' Nests, Bemarkable, 238. 
Water Boiled in Paper Vessels, 142. 
Water, Diamagnetio Action of, 207. 
Watenpouts in 1864, 273. 
Watt and Wedgwood Photographs, 

213. 
Weather and Wild Geese, 228. 
Weighbridge, Enormous, 93. 
Weights and Measures, Uniformity 

of, 117. 
Whale, the Whalebone, 224. 
Wheat Crop of 1864, 245. 
Wine, Chemistry of, 204. 
Wines, Clarifying, 205. 
Wood Carvings, J^eoay in, 238. 
Wood, Factitious, Blocks o^ 99. 
Wood, Paper from, 101. 
Wood Savnng and Shaping Machines, 

96 
Wothlytype Process, 214. 
Wjfvem Steam-ram, 47. 
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CHUBB & SON. 

'For perfection of workmanship and constrnction oi 
Looks, also for the mannfactore of Iron Safes." 

PRIZE MEDAL AWARDED, 

Sntentattonal (!Efx{)tiittton, 1862. 



CHUBB S PATENT DETECTOR LOCKS. 

The most secnre firom pick-looks and false keys, are strong, simple, and dnnUfl^ 
and made of all sises and for every purpose to which a look can be appUed. 

Cash, Deed, and Paper Boxes of all sizes. Travelling Bags, Letter Bags, Wiiting 
Boxes, and Desks, all with the Dxtbctok Locks. 

It will be observed that no looks or safes of inferior qoality are made by Ohnbb 
and Son. The whole of their locks and safes sold to the pnblic at large, are exactly 
the same in s4oarity and excellence of workmanship as those supplied to her Mf^es^p 
the Government offices, the Bank of England, Stock Exchange, and other pnbh* 
estabUshments. 




CHUBB'S PATENT SAFES 

Afford the greatest secnrity from fire or burgUurs. They are oonstmcted in the best 
manner of strong wrought-iron, and fined wiw the best-known fire-resisting and ncm- 
conducting composition. 

The doors are all secored by Cbitbb's Pativt Dbzll-Fbxtbvtiyb, and tbeir 
Patent 

GTTNPOWDER-PBOOF LOCKS. 



ILLUSTRATED PRICE LIST GRATIS AND POST FREE. 



CHUBB & SON, 
No. 57, ST. PAUL'S CHURCHYARD, LONDON; 
28, Lord Street, laverpool; 16, IKLftrkA^ ^\x^\>) '\&»sv^<«iii«st\ 



Established 1887. ', 

SCOTTISH PBOVIDENT INSTirUTION. 

HEAD OFFICE— <, ST. ANDREW SQUABE, EDINBUBOH. 
LONDON OFFICE— 66, GRACBCHUBCH STBBET, K.a 



ITS ADVANTAGES, as oompared with oUier Offices, i 
A greatly larger original Auwremee for ik€ 9ome Premiwn^ and etat- 
tuaUg, to good Lwet, at large additiom ai where ike crdinarg kigk 
rate of Premium U charged, 

Jbr the tameiftarlf ntm as large an Assnranoe maj be seonred/Vofli fJUJIrtt as em 
be kxAed for elsewhere only after manr years' aecntnnlataon of Somueg, Thns, a 
P0E07 for £1200 or £1250 maj general^ be had for the Premium wfaiohy in the othtr 
ICutiul or PartidDating Offices, would secnre £1000 only. 

The Whole Profits, moreover, are seoored to the PoHoj-holders fhemMhree, sad 
are dirided on a system which is at once safe, equitable, and peonliarly &yoiimUe 
to good Uyes, no share being given to those br whose ewly death there is a lo$$ (in* 
■tead of a profit) to the common fiind. In this way Pohdea for £1000 h»Te ahesdj 
been increased to £1900, £1600, and in some instances to upwards of £1700. 

Tn SuBbisTnro Asubakcbs exceed £4,500,00Q, and Thb Bbixizxd Pun. 
arising entirely from accumulated Premiums, exceeds £1,000,000* ^^ whole of 
which is invested in unexceptionable securities in this country. 

Full information may be had at the Head Office, or at the London Branch, tt, 
Gracechuroh Street, E.G. 

JAMBS WATSON, Manager, 

J. MUIB LEECH, London Seenlarf. 

THE METEIC SYSTEM. 
Just published, 8vo, IDs. 6d^ doth (postage 6d.). 

A SERIES OF HETBIG TABLES, 

In which the British Standard Measures and Weights are compared 
with those of the Metric System at present in use on the Continent 

By C. H. BOWLING, C.E. 

*' Mr. Dowling's Tables, which are well i>ut together, come just io time as a resdj* 
reckoner for the conversion of one system into tne other." — Atkenanum. 
. "Their accuracy has been certified by Professor Air/, the Astronomer.Bo7&l."— 
BwUer, 

" Besolntion 8. That advantage will be deriyed from the recent publication of 
Metric Tables, by C. H. DowLine, C.E."— JB«por< qf Section F., Brituh AteociaUim, 
Bath. 

" An onerous undertsMng, the first work of its kind."— Jbwma^ Society qf Arte, 

*<We believe these Tables to be thoroughly reliable." — Oitni Engineen* and 
Artkiteete' Journal. 

**A most valuable set of Tables, carefully and accurately made." — JZaitea^ 
New: 

"The Series of Tables are perfect, as in each case the conyersions are given, for 
length, superfides, solidity, capacity, and wdght." — Artizaat, 

'*A thoroughly practice and sdentific work." — Daily News, • 

London: LOCKWOOD & OOMPi^Sl , 1 , ^knaaisLia:^ Haul Coum. 
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t . BY ROYAL A. ^ Hk COMMAND. 




METALLIC y^J^IM^P P^N MAEEB 
TO THE *$lS^^i@!l|P QUEEN. 



JOSEPH GILLOTT 

Baspeetftdlj mntea the attention of the Pablio to the following Numbers of his 

PATENT METALLIC PENS, 

Which, for QUALITY OF MATEBIAL, EASY ACTION, and GBBAT 
BUBABILITY, will ensure universal preference. 



FOB LADIES' USE. 

For fine neat writing, espedaUy on thick and highly-finished papers. 
Nos. 1, 173, 303, 604. In Extba-vzhb Poikts. 

FOB OENEBAL USE. 

No«. 8, 164, 166, 168, 604. In Fzkb Fonrrs. 

FOB BOLD FBEE WBXTIITG. 
N0B.J3, 164, 166, 168, 604. In Mbdzitx Fozvm. 

FOB OENTLEHEITS TTSE. 

FOB LABaE, FBEE, BOLD WBITINa. 

The Black Swan Quill, Large Barrel Pen, No. 808. 
The Patent Magnum Bonum, No. 263. In Mbdzvm and Bkoad Poisfs. 

FOB OENEBAL WBITING. 

Ko. 263. In Extsa-vhts and Fzin FonrTS. No. 810. New Bank Pen. 
No. 262. In Fzitb Ponrrs ; Small BarreL No. 840. The Autograph Pen. 

FOB COUMEBCIAL FUBPOSES. 

The celebrated Three-hole Correspondence Pen, No. 882. 
., Four-hole „ „ No. 202. 

The PuUio Pen, No. 292. 

„ „ With Bead, No. 404. 

Small Baxzel Pens, fine and free, Nos. 382, 405, 603. 



TO BE HAQ OF EVERY RESPECTABLE STATIONER IN THE WORLD. 



WHOUBSALB AND FOB BXFOBTATION— 

AT TEE 

Mam^adoryf Victoria Wwlts, Graham Stred, and at 96, 2Vei0 Streeif 
Bvrmingham; 91, John Street^ New York; 
An> Of 
WILLIAM DAYZB, at tlM London B«i^\, ^1, ^te»M#S&20!^ V^^^^^' 



NEW PATENT CONCRETE STONE m 

(&AV80MK*S PATENT), A 



MADE WITHOUT BURNING* 



1^1 



SHABPnss or oirrLiirE, bsatttt of afpeasavcs, ^ ■ 

DVSABILITT, AHB CHEAPHS88, ^ | 

STANDS UNRIVALLED. 

XMMifkotared in Blodki of aaj Dimensions, sm1»ble for tbe oonstraetkm tf 

BuildiDgs ganerally. It sorpMses most other materials in its applioabilitj to 

ererj descrqttion of 

ASCHITBCTUBAL BMBELLISHMBKTS, CAPITALS FOB ^ 

COLUMNS AND FILA8TEB8,0HIMNBT PIECES, TBU8SES, BALUSTSAM 

FOB TEBRACES, QATE-FIEBS, CAPS AND TBBMINAL8, l! 

MONUMENTS, TOMBS, 

and aU kinds of Cemeterj Beqnirements, &e., fto. 

SAirSOKB'S PATBITTBD PSOOB8» 

For Pretervvng SUme, Bricks, Cement, Stucco, dec, 

Bj whioh the softest and most finable Stone, &c., oan be rendered impervbos ni 
imperishable, deoaj at onoe arrested and prevented. 

%* Fob Prices, Specimens, Illustrations, and Licences, apply to 
THE SECBETABT, 

CONCRETE STONE COMPANY (LIMITED), 

86, PARLIAMENT STREET, WESTMINSTER. 

THE CHEONO-THEBMAL OB ECONOMIC STOVE. 
npHE smallest will wann a Eoom Twenty feet sqnare with 

•L Anthracite Coal for less than 2d. for ten hours. The Are onoe ignited reqcdm 
no fturther attention. 

Oan be seen in operation at LiroK, Kbnt, and CinuairG's, Carpet Mannfaotares% 
4b Begent Street, Waterloo Flaee, and their Agents, the Pavkubanov Company, 
Baker Street, Portman Square. 

REMOVED TO LARGER PREMISES. 
OUFFELL, MATHEMATICAL INSTRUMENT MAKER 

^ 11, BBIDGB STREET, opposite Westminster Hall, S.W. Cases of Drawim 
iiistmments. 8s. Sd. to 12b. ^ Axc^\«G^xf '&o<&\fi^.^«^A« %^. \a ^(a..n ^Ss^immm 



ditto, finest finished, imptovednft©«VoTOcYfe\A,^Ki^.v»«^.%" ^. ^. 

if wqiiired,atredn?ed prices. »T A^T>AB3> toj^^^^^^^^^^^^J-*^ 



ADVEBTISIUENTS. 

NO MOKE LAWYERS' BILLS! 



Just pablithed, New Edition, much enlarged, 12mo, oloth, price (St. ScL 
(Savei cU every ContulUUion), post free. 

EVERY MAN'S OWN LAWYER: 

SanUirs 98ook of ti)e $rtndpl» of ILadi uxCti ^(imti. 
BY A BAKmSTEB. 

COMPBISINO 

The Bights and Wrongs of Indiyidnals, 

Mereantile and Commereial Law* Criminal Law, Parish LaWy 

Ck>imty Ck>iirt Law, Game Laws; the Laws of 

Bankmptcjr— Betf and Wagers— Bill* of Exchange— Contractor Copyrigiit, Futat^ 
etc.— Eleciions — Insurance (Marine, Fire, and Lift) — Libel and Slander— Marriigt 
and DiTorce— Merchant Shipping — Mortgages— Settlementa— Stock Exchaage F^ 
tice— Trespass, Nuiaancee, ^c — ^Transfer of Landjeto. — Warranty— WiUs aad Agim* 
iB«nto, etc. etc. 

Alio, Law fo» 
Landlord and Tenant— Master and Servant— Husband and Wife— fizeenton and 
Tnutees— Guardian and Ward— Married Women and Infants— Partners and Ageoti 
—Lender and Borrower — Debtor and Creditor— Purchaser and Vendor — Compaaiei 
and Associations— Friendly Societies— Clergymen, Churchwardens, etc.— Ifedieal 
Practitioners, etc.— Bankers — Fanners— Contractors— Stock and Share Brokers— 
Sportomen- Gamekeepers— Fan iers and Horse-dealMrs— Auctioneers, House-Agents-* 
Innkeepers, etc.— Bakers, Millers, etc. — Pawnbrfkera — Surreyors — CarrierK-Con- 
atables— Labourers— Seamen — Soldiers, etc. etc. ^ 



OPINIONS OF THE PRESS. 

'* What it professes to be, a complete epitome of the laws of this country, and bean 
testimony in itself of the pains taken by its Author to make it thoroughly intelligible to 
non-professional readers. The book is a handy one to have in readiness when somt 
knotty point requires ready solution, and will be found of service to men of bosinesi, 
magistrates, and all those who have a horror of spending money on a legal adviser."— 
Bill's Lifk. 

" Really an admirable book of its kind . . . The Author seems to have employed 
his powers of condensation to immense advantage, and the result is a clearly.worded 
an^d explicit manual, containing information tiiat must be useful at some time or othir 
to everybody." — MBCHANici' Magazine. 

** This is a work which has long been wanted, which is thoroughly well done, and 
which we most cordially recommend to our readers."— Sunday Timbi. 

" General principles, in regard to both law and physic, may be enunciated witk 
•drantoge to society. * Every Man's Own Lawyer' is a favourable specimen of aa 
attempt to popularise the general principles or law. It is certainly worth the aiz-aad* 
eightpence at which it is publiehed."— Lancbt. 

" A useful little work."— Mining Jouknal. 

** We can cordially recommend this really handy book." — Citt Prbsb. 

'* A well-printed and coacisely-eompiled volume. The recent alterations in Hht fatvi ■ 
of England render this book of considerable value and importance."— Booksbllbb. 

**The book u adapted to every man's need at some time or other ... It en 
^CMTcelf fail to save many and many % %\x-«adr«i^X:^«&KA \a vtvt^vs&it wha mil 
po0§CM bimMelf of it,—Wmi.nov*m B.BoiBTm&. 

LoxDos: LOOK WOOD & Co., 7, ^T^tiw^^* ^a^^.^™^^^ 



THE ENGLISH CTCLOPJIDIA. 

Conducted by CHABLES EHIOHT. 

The English CTOLOPiSDiA is published in Foub Divisioirs, 

BACH DIVISION BEDTG COMPLBTB IN ITSBLF, AND SOLD 
SEPABATBLY. 



THE CYCL0P55DIA OF GEOGRAPHY. 

Four Volumeit price 21, 2«., or hamd m 2 VoU,, ha{f-moroeeo, 22. lOs. 
This Qyclopsedia embraces the Fhysioal Featores of every comitr7, the Statistios 
of its department, and its Cities ana Marts of Commerce; as well as recording its 
history to the most recent period. 

THE GYGLOP.SDIA OF BIOGRAPHY. 

Six Volumett price 82., or hound im 8 Vole., Ka^-vwroeco, 32. 12«. 
The Cyclopedia of Biogrsj^h]^ may, without presumption, be stated to be the 
most complete Biographicu Dictionary extant ; unequalled in any language for the 
nniversality of its range, its fulness without verbosity, its accuracy, and its com- 
pleteness to the present time. It possesses the! new and important feature of 
nving notices of uving persons, English and Foreign, of contemporary celebrity. 
No w<nrk of a similar nature approaches the English Cyclopasdia of Bxogmglacj m 



THE CYCLOPEDIA OF NATURAL 
HISTORY. 

1% Flour Vohimee, price 21, 2e., or bound in 2 Vole,, ha^-moroceo, 2Z. lOt. 
The CydopaBdiaof Natural HistoiT includes the contributions of the most eminent 
Naturalists. In Botakt^ those by Dr. Lankester, Dr. Lindley, and Dr. Boyle; in 
€Fboi>oot, those of Sir Henry de la Beche, Mr. Homer, and Professor Fhilhps; in 
ICurxsALooY, those of Mr. B. Philips, and Professor W. Turner; in Zooloot, those 
of Mr. firoderip. Professor Forbes Mr. Ogilby, and Mr. Waterhouse; in Comvaba- 
KTB AiTAToicY and Phtbiolo&t, f hose of Mr. Day, Professor Paget, and Dr. South-, 
wood Smith. 

THE CYGLOPiEDIA OF ARTS AND 
SCIENCES. 

EigJU Vohmee, price 41. 16«., or bound in 4 Vole,, ha^f-moroeco, U, 12f . 

The Cydopflsdia of Arts and Sciences, embracing as it does all subjects not belong- 
ing to eitiier cf the above Divisions, is necessarily the most important and compre- J^ 
hensive. The following List mentions the principal subjects comprised in it : — i9 



Mathematics and Astronomy. 
P^vs^cal Sciences— Optics ; Acoustics; 

Dynamics; Electricity; Magnetism; 

Meteorology. 
Chemistry. 

IVftvigation and Military Sciences. 
Materia Medica; Medicine; Surgery. 
.AMdiiteotnre; CHvil Engineering. 



Manufactures and Machinery. 

Painting; Sculpture; Antiquities. 

Engraving t Music, &c« 

Bnral Economy. 

Philology; Mental Philosophy. 

Government and Political Economy. 

Law and Jurisprudence. 



.^Ifo, in 1 Vol, 4io, uniform wUh {ke Work, price ee, cloth, or 9e, ka^f-homtd, morocco, 

A SYNOPTICAL INDEX TO THE FOUR 

LoMVOS: BRADBURY AND EVASS, W.lVwriiw^^*™*^^'®'*^ 



HOBBS* 
CHANGEABLE KEY BANK LOCK. 

Price £10 and upwards. 

HOBBS' 
PATENT PROTECTOR LOCKS. 

8s. and upwards. 

HOBBS' 
MACHINE-MADE LEVER LOCKS. 

28. and upwards. 
Fob ** excellence OF WOSKMANSHIP IN LOCKS AND SAFES.- 




H0BB3' Machme-made Two Bait Mor- 
tiBe» with Patent Frictionlesft Follower. 
J Price Sfl, 

The Machine-made Locks are adapted for every ptarpose fot* which 
Locke are requiredj at prices that defy competition, 

Kay be had of all respectable Ironmongers in Town and Country. 

Illustrated Lists of Locks, L:on Safes, and Doors, 
Cash Boxes, &c.| sent free on application to 

HOB^^ Si^ CO. 

76, 0HEA."e«l'Ol,^'U>nSW51&»^^. 



A LIST 
POPULAR WORKS 

PUBLISHED BT 

LOCKWOOD&CO. 

7 STATIONEES'-HALL COURT, LONDON, B.C. 



The Boy's Own Book: A Complete En<rjrclop»dia of all 

the Diversions, Athletic, Scientific, and Recreative, of Boyhood and 
Youth. With many Hundred Woodcuts, and Ten Vignette Titles, 
beautifully printed in Gold. New Edition, greatly enlarged and im- 
proved, price 8s. 6d. handsomely bound in doth. 
N.B.— Tliis ia the original and genuine * Boy's Own Book,* formerly published by 
Mr. Bogue, and more recently by Messrs. Kent and Co. Care sliould be taken, in 
ordering the above, to give the name of either the former or present pubIishers,.otUer- 
wise some inferior book, with a nearly similar title, may be supplied. 

The Little Boy's Own Book of Sports and Pastimes. 

With numerous Engravings. Abridged from the aboye. 18mo. price 
88. 6d. cloth, 

'Many Happy Betnrns of the Day!' A Birthday 

Book. By Chablbs and Mabt Oowbbit Olabkb, Authors of * The 
Concordance to Shakespeare,' &o. Beautifully illustrated by the 
Brothers Dalziel. Small post Svd. price 6s. cloth elegant gilt edges. 
* Since the renowned volumes of ** Peter Parley," we know of no book more likely 



to become popular among the young.'—CRiric. 
• It will be as acceptable to the young as " Sai 
half a century since. The authors will henceforth share the affections of the young 



• It will be as acceptable to the young as " Sandford and Merton** wu wont to b« 



with Hans Andersen, Peter Parley, and the Brothers Grimm.'-~Pi.TJfonTH Joubkax.. 

* Sure to be a favourite with the bovs.* — ^LsiUDKB. 

* The best book that can be found for a birthday present.*— Court JouBarAT* 

■ An unobjectionable child's book is the rarest of all books. " Many Happy 
Returns of the Day " is not only this, but may rely, without shrinking, upon its 
positive exoellenoies for a long and deserved popularity.*— Wssthijt&tbb Bivibw. 

Victorian Enigmas ; being a Series of Enigmatical 

Acrostics on Historical, Biographical, Gtoograpbical, and Miscella- 
neous Subjects : combining Amusement with Exercise in the 
Attainment of Knowledge. Promoted and encouraged by Boyal 
Example. By Chablottb Eliza Cafel. Boyal 16mo. doth, 
elegantly printed, price 2s. 6d. 
$g^ The idea for this entirely original style of Enigmas is taken from one said to 
have been written by Her Mijesty for the Boyal children, which, with its Solution, 
is given. 

' A capital game, and one of the very best of those oommendable mental ezereisee 
which test knowledge and stimulate study. To the Queen's loyal subjects it 
eoines, moreover, additionally recommended by the hint in the title-page and the 
statement in the preface, that it is a game practised by Her Majesty and the Boyal 
children, if, indeed, it were not invented by the Queen herself.'— Critic. 

* A good book for family circles in the long and dreary winter evenings, inasmuch 
M it will enable the young to pass them away both pleasantly and profitably.' 
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Lockwood and Co.^8 



JOHN ^TIMBS'S POFULAB WORKS. 

* Anv one who reads cmd rememben Mr. TimWt encvelopcedie varieties ^otM 
ever after be a good taMe taJker^ an exodkMt anmpankm fitr cAOdren, a ** weO-read 
perton" cmdaprqfieitnlleeturer.'—ATHKMMUU. 

Things Not Generally Known Familiarly Explained. 

A Book tor Old and Young. By John Timbs. F^A. First Series, 
Twenty-eighth Thousand; and Second Series, Tenth Thousand. 
Fcap. 2s. 6cL each, cloth. 
A remarkably pleaiant and instmetlTe little bookt a book asftill of infionnation 

isf • - •• 



as a pomegranate is ftill of teed.'— Po itch. 

* A Tery amusing miscellany.'— OcirTLKifAiv's maoaziks. 

* And as instmeuTe as it is amnslng.*— toxics ajid Qukkixs. 

Curiosities of Scienee, Past and Present By John 

TiMB8,F.S.A. First Series. Second Edition ('Things Not Generally 
Known ' in Science.) Fcap. 28. 6d. cloth. 

Cnriosities of Science, Past and Present. By John 

TiMBS, F.S.A. Second Series. (* Things Not Generally Known * in 
Science). Fcap. 2s. 6d. cloth. 

* Marked by the tact, care, and nsefkdncss which eharaeterise all Mr. Timbs's 
books.*— Notes and Qukbiks. 

* ** Cnriosities of Science " contains aa mneh Informati<m in 250 pages as conld 
otherwise be gleaned f^om reading elaborate treatises mi physical phenoraena, 
acuu-tics, optics, astronoiny, geology, and palsBontology, meteorology, naatieu 
geography, magnetism, the electric telegraph, fro.'— Mrnno JodsnaIm 

Curiosities of History. A Book for Old and Young. 

(•Things Not Generally Known* in History.) By John Timbs, 
F.S.A. Twelfth Thousand. Fcap. 2s. 6d. cloth. 

* We can conceiye no more amusing book for the drawing-room, or one more 
usefiil for the school-room.'— Aet Joukxai. 

Popular Errors Explained and Illustrated. By 

John Timbs, F.SJL Eighth Thousand. Fcap. 2s. 6d. cloth. 

* We know of few better books for young persons; it is Instructive, entertaining, 
and reliable. This book cannot but enhance the author's repute for curious 
research, and entertaining as well as instructive writing.'— Bui u>rk. 

* A work which ninety-nine persons out of every hundred would take up when- 
ever it came in their way, and would always learn something from.' 

EXOLISH CHUBGBHAir. 

MR. TIMBS'S NEW WORK. 

Knowledge for the Time: a Manual of Reading, 

Reference, and Conversation on Subjects of Living Interest. 
Contents: — Historico-Political Information— Progress of Civiliza- 
tion— Dignities and Distinctions— Changes in Laws— Measure and 
Value— Progress of Science— Life and Health— Religious Thought. 
Illustrated from the best and latest Authorities. By John Timbs, 
F.S.A., Author of ' Things not Generally Known.* Small 8vo. with 
Frontispiece, 5s. cloth. 
*It is impossible to open the volume without coming upon some matter of 

interest upon which light is thrown, and with respect to which something is told 

which it is desirable to know.'— Morn iwo Post. 
' We welcome this attempt to preserve the bright bits and the hidden treasures 

of contemporary history. It is with keen pleasure we bear in mind that this 

learned collector's eye watches our journalism and the daily utterance of scholars, 

determined that no truth shall be lost.*— Llotd's Nbws. 

* A volume of immense interest and utility.'— Sunday Times. 

< A happy combination of industry and tact applied to the production of a book 
for the many.'— Notes akd Q,\31h«%. 



Catalogue of Popular Works. 



JOHN TIMBS'S POPULAR WOBKS-cp»«»M««f. 

COMPANION VOLUME TO 'THINGS NOT GENERALLY 
KNOWN/ 

Things to be Eemembered in Daily Life. With 

Personal Experiences and Recollections. By John Timbs, P.S.A., 
Author of * Things not Generally Known/ Ac. &c With Prontis- 
piece. Pep. 88. 6a. cloth. 

< Here we have our indefatigable 'Mend pouring out the eontenti of hii well- 
filled note-books, and richly-stored memory, upon those vast themes. Time and 
Human Life, which, as he well observes, are ** great matters for so small a book." 
And, while Mr. limbs claims for this volume the merit of being more reflective 
than its predecessors, those who read it will add to that merit— that it is equally 
instructive.*— Notes and Quksiss. 

*Of all the contributions to collected and condensed literature fbr which the 
public is indebted to Mr. Timbs, this little volume will, probably, be the favourite. 
.... Noportionofthlsbookis without value, and several biographical sketches 
which it contains are of great interest. . . . . " Things to be Bemembered in Daily 
Lift " is a valuable and memorable book, and represents great research, and con- 
siderable and arduous labour.*— Mobvimo Post. 

* Mr. Timbs*s personal experiences and recollections are peculiarly valuable, as 
embodying the observations of an acute, intelligent, and cultivated mind. As a 
companion to ** Things not Generally Known." by the same painstaking Author, 
** Things to be Remembered " must certainly become equally popular. More reflec- 
tive, and more original, and not less truthful in its deductions, " Things'to be 
Bemembered " carries with it an ,air of vitality which angun well for perpetu- 
ation.*— Obsbbtsb. 

School-days of Eminent Hen. Containing Sketches 

of the Progress of Education in England, from the Reign of King 
Alfred to that of Queen Victoria ; and School and Collie Lives of 
the most celebrated British Authors, Poets, and Philo8ophei*s ; 
Inventors and Discoverers; Divines, Heroes, Statesmen, and jL^s- 
lators. By John Timbs, P.S.A. Second Edition, entirely Revised 
and partly Re-written. With a Prontispiece by John Gilbert, 
13 Views of Public iSchools, and 20 Portraits by Harvey. Pcap. 5s. 
handsomely bound in cloth. 

flO* Extensively used, and specially adapted for a Prize-Book at Schools. 

'The ideals a happy one, and its execution equally so. It is a book to interest all 
boys, but more especially those of Westminster, Eton, Harrow, Bugby, and Win- 
chester t for of these, as of many other schools of high repute, the accounts are full 
and interesthig. — NoTBS and Qdjcbies. 

Stories of Inventors and Discoverers in Science and 

tJseful Arts. By Johw Timbs, P.S.A. Second Edition. With 
numerous Illustrations. Pcap. 5s. cloth. 

* Another interesting and well-collected book, ranging from Archimedes and 
Boger Bacon to the Stephensons.'— ATHBu^anM. 

•These stories by Mr. Timbs are as marvellous as the Arabian Nitflit$^ Bniertainr' 
ment»t and are wrought into a volume of great interest and worth.*— Atlas. 

Something for Everybody ; and a Garland for the 

Year. By John Timbs, P.S.A., Author of * Things Not Generally 
Known,* Ac. With a Coloured TKtle, post 8vo. 6s^ cloth. 

* This volume abounds with diverting and suggestive extracts. It seems to us 
particularly well adapted for parochial lending libraries.*— Satubdat Bbvibw. 

•^Full of odd, quaint, out-of-the-way bits of iniormation upon all imaginable 
subjects is this amusing volume, wherein Mr. Timbs diraourses upon domestic, rural, 
metropolitan, and social life; interesting nooks of English localities < time-honoured 
customs and old-world observances; and. we need hardly add, Mr. Timbs ditnoraiswuk \ 
well and pleasantly upon all.'— Notxs a])d Odbbuls^IuV; ^>'^KftY. \ 
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A SEBTBS OF ELEGANT QXPT-BOOEIS. 

Troths ninstrated by Great Authors ; A Dictionary 

of nearly Pour Thousand Aids to Reflection, Quotations of Maxims, 
Metaphors, Counsels. Cautions. Proverbs. Aphorisms, Ac fto. In 
Prose and Terse. Compiled from the Great Writers of all Ages 
and Countries. Blerenth Edition, fcap. 8to. doth, gilt edges, 
068 pp. 68. 

*TheqiioUtioaf •reperftotgtmii their leleetlon erlnoet Kmnd judgment and UL 
ezeellent taste.*— Di»patch. 

* We accept the treamre with proftrand grstitad»— it dumld find its way to every 
home.*— Eba. 

* We know of no better book of its kind.'— Ezajovbb. 

The FhUosophy of William Shakespeare; delineating, 

in Seven Hundred and Pifty Passages selected firom his Plays, the 
Multiform Phases of the Human Mind. With Index and Eeferences. 
Collated, Elucidated, and Alphabetically arranged, by the Editors 
of 'Truths Illustrated by Great Authors.' Second Edition, fcap. 
8vo. cloth, gilt edges, neiMrly 700 pages, with beautiftil Vignette 
Title, price Os. 
10* A glanoe at this volume will at onoe show its mpeiiinity to Dodd's* Beanties,* 
or any other volume of Shakespearian eeleotions. 

Songs of the Soul during its Pilgrimage Heaven- 
ward: being a New Collection of Poetry, illustrat'ive of the Power 
of the . Christian Faith ; selected Arom the Works of the njost emi- 
nent British, Foreign, and American Writers, Ancient and Modem, 
Original and Translated. By the Editors of ' Truths Illustrated by 
Great Authors,' Ac. Second Edition, fcap. Svo. cloth, gilt edges, 
633 pages, with beautifld Frontispiece and Title, price 6s. 
10* This elegant volume will be appreciated by the admirers of * The Christian 

Year.* 

The Beanty of Holiness; or, The Practical Christian's 

Daily Companion : being a Collection of upwards of Two Thousand 

Reflective and Spiritual Passages, remarkable for their Sublimity. 

Beauty, and Practicabilitar ; selected from the Sacred Writings, and 

arranged in Eighty-two Sections, each comprising a difllerent theme 

for meditation. By the Editors of * Truths Illustrated by Great 

Authors.* Third Edition, fcap. Svo. cloth, gilt edges, 536 pp., 6s. 

' * Every part of the Sacred Writings deserves our deepest attention and research, 

but all, perhaps, may not be equally adapted to the purposes of meditation and 

reflection. Those, therefore, who are in the constant habit of consulting the Bible 

will not object to a selection of some of its most sublime and impressive passages, 

arranged and elassed ready at once to meet the eye.'— ^Bxtbact v&om PaurACs. 



Events to be Eemembered in the History of England. 

Forming a Series of interesting Narratives, extracted flrom the Pages 
of Contemporary Chronicles or Modem Historians, of the most Re- 
markable Occurrences in each Reign : with Reviews of the Manners, 
Domestic Habits , Amusements, Costumes, &c. &c., of the People, 
Chronological Table, Ac. By Charles Sblby. Twenty-fifth 
Edition, 12mo. fine paper, with Nine Beautiful Illustrations by 
Anelay, price 3s. 6d. cloth, elegant, gilt edges. 
N.B.— A School EDirioir, without the Illustrations, 2s. 6d. cloth. ' 

D^ Great care has been taken to render this book unobjectionable to the most 
fasudious, by excluding everything that could not be read aloud in schools and 
familieaf and by abstinence itom ell vt^t^ tyirit, alike in politics as in religion. 
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BOOKS FOB NUBSEBY OB MATEBNAL 
TUITION. 

The First or Mother's Dictionary. By Mrs. Jameson 

(formerly Mrs. Mfbpht). Tenth Edition. 18mo. 28. 6d. cloth. 

»•» Common ezpletiyes, the names of familiar obiecta, technical tenns and 
words, the knowledge of which would be useless tochildren, or which could not 
well be explidned in a manner adapted to the infant capacity, have been entirely 
omitted. Most of the definitions are short enough to be committed to memory ; or 
they may be read over, a page or two at a time, till the whole are sufficiently im- 
pressed on the mind. It will be found of edvantage if the little pupils be taught to 
look out for themselves any word they may meet with, the meaning of which they 
do not distinctly comprehend. 

School-Eoom Lyrics. Compiled and Edited by 

Annb Kkight. New Edition. 18mo. Is. cloth. 

La Bagatelle ; intended to introduce Children of five 
or six years old to some knowledge of the French Langua^. Re- 
vised by Madame N. L. New Edition, with entirely New Cuts. 
18mo. 2s. 6d. bound. 

This little work has undergone a most careful revision. The orthogruthy hat 
been modernized, and entirely new woodcuts substituted for the old ones. It is now 
oflbred to parents and others engaged in the education of young children, as well 
adapted for familiarizing their pupils with the construction and sounds of the 
French language* conveying at the same time excellent moral leasons. 

* A very nice book to be placed in the hands of children ; likely to command 
their attention by its beautiful embellishments.'— Fapkbs roB tuk Schoolmastss. 

* A well-known little book, revised, improved, and adorned with some vervjtretty 
new pictures. It is, indeed, French made yvtj easy for very little children.^ 

Thb Bchooi. abd THS TBACHnt. 

Chickseed withont Chickweed: being very Easy and 

Entertaining Lessons for Little Children. In Three Parts. Fart I. 
in words of three letters. Part IL in words of four letters. Part III. 
in words of five or more letters. New Edition, with beautiftU 
Prontispiece by AneU^, 12mo. Is. doth. 
A book for every mother. 

Peter Parley's Book of Poetry. With numerous 

Engravings New Edition, revised, with Additions, 16mo. Is. 6d. 

cloth. 
This little volume consists, in part, of extracts firom yarioni publications, and in 
part of original articles written for it. It is designed to embrace a variety of pieces, 
•ome grave, and some gay t some calculated to amuse, and some to instmet t some 
designed to store the youthfhl imagination with gentle and pleasing images t some 
to enrich the mind with useftil knowledge \ some to impress the heart with senti- 
ments of love, meeluiess, truth, gentleness, and kindness. 

Cobwebs to Cateh Flies ; or Dialogues in short sen- 
tences. Adapted for Children ttom the age of three to eight years. 
In Two Parts. Part L Easy Lessons in words of three, four, five, 
and six letters, suited to children firom three to five years of age. 
Part II. Short Stories for Children from five to eight years of age. 
12mo. 2s. cloth gilt. 

•*♦ The Parts are sold MfpMflbt^Yj, VJ^R^^*^' «»i3q- 



DELAMOTTE'S WOSKS 

ON ILLUMINATION, ALPHABETS, &c 
A Primer of fhe Art of niuminatioiL, for the nse of 

Beginnen, with a Rudimentary Treatise on the Art, Practical 
Directions for its Exercise, and numerous Examples token firom 
Illuminated MSS., and beautiftdly printed in gold and colours. By 
P. Delamottb. Small 4to. price 98. doth ant^[ue. 



to all, an letocted withjndgmcnt and knowledge, as well as taste.*— ATHBii.a(m. 

* Modestly called a Frbner, this little book has a good title to be esteemed a 
manual and guide-book in the study and practice of the diflbrent style* of letter- 
ing used by the artistie transcribers of past centuries. . . . An amateur may with this 
silent preceptor learn the whole art and mystery of illumination.'— Spkctatob. 

* The volume is very beautiftiily got up. and we can heartily Keommend it to tbe 
notice of those who wish to become proficient in tbe art.*— Emoush Chubchjcak. 

* We are able to recommend Mr. Delamotte's treatise. The letterpress is modestly 
but Judiciously written ; and the illustrations, which are numerous and well chosen, 
are beautiAilly printed in gold and colours.*— £couKUOf.ooiBT. 

The Book of Ornamental Alphabets, Ancient and 

Mediseval, ftrom the Eighth Century, with Numerals. Including 
Gothic, Church-Text, large and Bmail ; German, Italian, Arabesque. 
Initials for Illumination, Monograms, Crosses, &c, &o., for the nse 
of Architectural and Engineering Draughtsmen, Missal Painters, 
Masons, Decorative Painters, Lithographers, Engravers, Carvers, 
Ac Ac. Collected and Engraved by P. Delamotte, and printed in 
Colours. Pourth Edition, royal 8vo. oblong, price 4a. clotn. 

* A well-known engraTcr and draughtsman has enrolled in this useftil book the 
result of many years' study and research. For those who insert enamelled sen- 
tences round gilded chalices, who blazon shop legends over shop-doors, who letter 
church walls with pithy sentences from the Decalogue, this book will be useful. 
Mr. Delamotte's book was wanted.'— ATHKiTiEUM. 

Examples of Modem Alphabets, Plain and Ornamen- 
tal. Including German, Old English, Sajton, Italic, Perspective, 
Greek, Hebrew, Court Hand, Engrossing, Tuscan, Riband, Gothic, 
Eustic, and Arabesque, with several original Designs, and Numerals. 
Collected and Engraved'by P. Delamotte, and printed in Colours. 
Eoyal 8vo. oblong, price 4s. cloth. 

* To artists of all classes, but more especially to architects and engravers, this very 
handsome book will be invaluable. There is comprised in it every possible shape 
into which the letters of the alphabet and numerals can be formed, and the talent 
which has been expended in the conception of the various plain and ornamental 
letters is wonderful.'— Stamdard. 

Medieeval Alphabet and Initials for Illmninators. 

By P. G. Delamotte. Containing 21 Plates, and Illuminated Title, 

Srinted in Gold and Colours. "With an Introduction by J. Willis 
Ibooks. Small 4to. 6s. cloth gilt. 

* A volume in which the letters of the alphabet come forth glorified in gilding and 
all the colours of the prism interwoven and intertwined and intermingled, tome- 
times with a sort of rainbow arabesque. A poem emblazoned in these characters 
would be only comparable to one of those dielicious love letters symbolised in a 
bunch of flowers well selected and cleverly arranged.'— 8vk. 

The Embroiderer's Book of Design, containing Initials, 

Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesiastical 
Devices, Medieeval and Modem Alphabets and National Emblems. 
By P. Delamotte. Printed in Colours. Oblong royal 8vo. 2s. 6d. 
in ornamental boards. 
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The Fables of Babrins. Translated into English Verse 
firom the Text of Sir 6. Comewall Lewis. By the Bev. James 
Dayiss, of Lincoln CoU. Oxford. Fcap. 68. cloth antique. 



■*Who WM Babriusf* The repl/ may not improbably startle the reader. 
jNtDrios was the real, original JEaop. nothing is so fabulous about the fkbles of our 
diildhood as their reputed authorship.*>-J)Aii.T Nsws. 



* A fable-book which is admirably adapted to take the place of the imperfect 
eollections of iEsopian wisdom which haye hitherto held the first place in our 
juvenile libraries.*— HutxrosD Tiius. 

NEW ANECDOTE LIBRAJBT. 

Good Things for Sailway Headers. 1000 Anecdotes, 

Original and Selected. By the Editor of ' The Bailwaj Anecdote- 
book.' Large type, crown 8?o. with Frontispiece, 2s. 6d. 

* A capital collection, and will certainly become a fkvourite with all railwi^ 
readen.*— Rba i>BB. 

* Just the thing for rdlwajr readers.*-.LoiriM)ir Rctikw.' 

* Fresh, racy, and original.*— Juh n Bull. 

* An almost interminable source of amusement, and a ready means of rendering 
tadioua Journeys short.'— Mi nik o Jodrit al. ^ 

* Invaluable to the diner-out.*~-lLLD8TBA.nD Tucss. 

Sidney Grey : a Tale of School Life. By the Author 

of * Mia and Charlie.' Second Edition, with six beautiful Illustra- 
tions. Fop. 4s. 6d. cloth. 

The Iimkeeper^s Legal Onide: What he Must do, 

What he May Do, and What he May Not Do. A Handy-Book t6 
the Liabilities, limited and unlimited, of Inn-Keepers, Alehouse- 
Keepers. Befreshment-House Keepers. &c. With verbatim copies 
of the Innkeeper's Limited Liability Act, the General Licensing 
Act, and Forms. By Bichabd T. Tidswell, Esq., of the Inner . 
Temple, Barrister-at-Law. Fcap.ls. 6d. cloth. ^ 

* Every licensed vietualler in the land should have this ezoeedingly dear and 
well arranged manual.*— Suwdat Timbs. 

The Instant Beckoner. Showing the Value of any 

Quantity of Goods, including Fractional Parts of a Pound Weight, 
at any price ftrom One Farthing to Twenty Shillings ; with an 
, Introduction, embracing Copious Notes of Coins, Weights, Mea- 
sures, and other Conunercial and Useftil Information : and au Ap- 
pendix, containing Tables of Interest, Salaries, Commissions, &o. 
xAmo, Is. Od. cloth, or 2s. strongly bound in leather. 
|gp» Indispensable to every housekeeper. 

Science Elnoidatiye of Scripture, and not anti^- 

nistic to it. Beins a Series of Essays on— 1. Alleged Discrepancies ; 
2. The Theories of the Geologists and Figure of the Earth ; 8. The 
Mosaic Cosmogony; 4. Miracles in general— Views of Hume and 
Powell; 6. Tbe Miracle of Joshua— Views of Dr. Colenso: The 
Supematurally Impossible; 6. The Age of the Fixed Stars— their 
IHstsnces and Masses. By Professor J. B. Youno, Author of 'A 
Course of Elementary Mathematics,' &c. &o. Fcap. 8va price 6s. 
. cloth lettered. 

* Professor Young's ezaminfttion of the early verses of Generis, in connection with 
modem scientific hypotheses, is excellent.*— EifOLisH Chubchmait. 

* Distinguished by the true spirit of scientific inquiry, by great knowledge, by 
keen logiod ability* and by a style peculiarly dear, easy, and energetic.' 

NOKCOKFOBKlftT. 

* Ko one can rise ftom its perusal without being iiAVc«M«A. 'wVCki. «> wsdsh^ ^ "^ba 
lingular weakness of modem soeptidsm.*— Bapti&t MjLOrXZVs^. 
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Mysteries of Life, Death, and Fnturity. Illustrated 

from the best and latest Authorities. Contents : — Life and Time s 

Nature of the Soul; Spiritual Life; Meutal Operations ; Belief 

and Scepticism; Premature Interment; Phenomena of Death; 

Sin and Punishment; The Crucifliion of Our Lord; The End of 

the World ; Man after Death ; The Intermediate State; The Great 

Besurrection ; Recognition of the Blessed: The Day of Judgment ; 

The Puture States, &c. By Hobacb Welbt. With an Emblematic 

Prontisplece. fcp. 5s. clotn. 

< This book is the reniU of eztenslTe reading, and earefbl noting ; it i* raeh a 

oommon-piaoe book as some tlioughtftil dirine or phytioiau might have compiled, 

gathering together a vast variety of opinions and specolations, bearing on phvsio- 

logy, the phenomena of life, and the nature and ftitore existence of the soul. With 

these are blended facts, anecdotes, personal traits of character, and well-gronnded 

annments, with the one guiding intention of strengthening the Christian's faith, 

with the thoughts and conclusions of the great and good of the earth. Mr. Horace 

Welby has brought together a mass of matter that might be sought in vain tErongh 

the most extensive library ; and we know of no work that so strongly compels 

reflection, and so well assists it.*— Loiriioir Bkvikw. 

* A pleasant, dreamy, charming, startling little volume, every page of which 
qparkfes like a gem in an antique setting.*— Wskklt Dismatcr. 

* It is very difficult to give, in our limited space, any adequate idea of the variety 
of curious topics which the ingenuity of Mr. Welby has gathered together. He 
appears to have read much, and to have well digested what he has read.' 

Notes avo Qukbib*. 

* The leoflier might read these pages to his profit, and the pious believer will be 
charmed with them. Burton's *' Anatomy of Melancholy *' is a fine suggestive 
book, and full of learning : and of the volume before us we are inclined to simdc in 
the same terms.'— £ha. 

Predictions Bealized in Modem Times. Now first 

Ck)llected. Contents:— Days and Numbers: Prophesying Alma- 
nacs : Omens ; Historical Predictions ; Predictions of the French 
Bevolution ; The Bonaparte Family ; Discoveries and Inventions 

&c. By HoEACE Welbt. 

' This is an odd but attractive volume, compiled from various and often little- 
known sources, and is full of amusing reading.' — Critic. 

* A volume containing a variety of curious and startling narratives on many 
points of supernaturalism, well calculated to gratify that love of the marveUoua 
which is more. or less inherent in us all.'— Notbs ahd Queei&s. 

The Tongue of Time ; or, The Language of a Chnrcli 
Clock. By William Harrison, A.M., Domestic Chaplain to H.R.H. 
the Duke of Cambridge : Rector of Birch, Essex. Sixth Edition, 
with beautiful l^'rontispiece fcp. 3s. cloth, gilt edges. 

Hours of Sadness; or, Instruction and Comfort for 
the Mourner : Consisting of a Selection of Devotional Meditations, 
Instructive and Consolatory Reflections, Letters, Prayers, Poetry, 
&o.. ftrom various Authors, suitable for the bereaved Christian. 
Second Edition, fcp. 4s. 6d. cloth. 

The Pocket English Classics. 32mo. neatly printed, 

in Illuminated Wrappers, price Sixpence each : — 



anticipated; Scriptural Prophecies, 
With a Frontispiece, fcp. 6s. cloth. 



The Vicae op Wakefield. 
Goldsmith's Poetical Works. 
Falconer's Shipwreck. 
Rasselas. 

Sterne's Sentimental Journey, 
Locke on the Understanding. 
Thomson's Seasons. 
Inchbald'b Nature and Art, 
Sloomfibld'b Farmeb.'bBoy. 



Scott's Lady op the Lake. 
Scott's Lay. 

Walton's Angler, 2 Parts, Is. 
Elizabeth ; or. The Exiles. 
Cowper's Task. 

Pope's Essay and Blair's Grave. 
Gray and Collins.j 
Gay's Fables. 
\"PATjii A^Ti Virginia 
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WORKS BY THE AUTHOB OP *A TBAP 
TO CATCH A SUNBEAM.' 

* In tellinff a simple story, and in the management of dialogue, the Author Is 
excelled by row writers of the present day.*— Litkbabt Oazbttb. 

A Trap to Catch a Sunbeam. Thirty-fifth Edition, 

price Is. 

* Aide toilet Jeeia faidera^ is the moral of this pleasant and interesting story, to 
which we assign in this Gazette a place immediately after Charles Dickens, as its 
due, for many passages not unworthy of him, and for a general scheme quite in 
nniscA with his best ftellngs towards the lowly and depressed.*— Utsbast Qazbttk. 

ir> A Cheap Edition qfthe above popular story has been prepared 
for distribution. Sold otUy in packets price Is, M, containing 12 copies. 

Also, by the same Author, 
< COMING HOME ; ' a New Tale for all Readers, price Is. 
OLD JOLLIPFE ; not a Goblin Story. Is. 
The SEQUEL to OLD JOLLIPPB. is. 
The HOUSE on the BOCK. Is. 
' ONLY : ' a Tale for Young and Old. Is. 
The CLOUD with the SILVER LINING. Is. 
The STAR in the DESERT. Is. 

AMY'S KITCHEN, a Village Romaitcb : a New Story. Is. 
The DREAM CHINTZ. With Illustrations by James Godwin. 

28. 6d. with a beautiful fancy oover. 
•A MERRY CHRISTMAS.' 6d. 
SIBERPS WOLD. Se6ond Edition, 8s. 6d. cloth. 

Sunbeam Stories. A Selection of the Tales by the 

Author of ' A Trap to Catch a Sunbeam/ Ac. Dlustrated by 
Absolon and Anelajr. Pibst Sebies. Contents :— A Trap to Catch 
a Sunbeam— Old Jolliffe— The Sequel to Old Jolliffe— The Star in 
the Desert— 'Only*—* A Merry Chrisianas.* Pcap. Ss. 6d. doth, 
elegant, or 4b. gilt edges. 

Sunbeam Stories. Second Series. Ulustrated by Ab- 
solon and Anelay. Contents :— The Cloud with the Silver Lining 
— Ooming Home— Amy's Kitchen— The House on the Rock. Fcap. 
8s. ad. doth elegant ; 48. gilt edges. 

Minnie's Love: a Novel. By the Author of * A ^Trap 

to Catch a Sunbeam.' In 1 vol. post 8vo. 6s. cloth. 

* An extremely pleasantf ranihiny volnme.*— Critic. 

' We were flnt rarprlaed, then pleaaed, next delighted, and fin«Uy enthralled by 
the ttory.*— MoBvuio Hkrald, 

Little Snnshine : a Tale to be Head to very Toung 

Children. By the Author of ' A Trap to Catch a Sunbeam.' In 
square 16mo. coloured borders, engraved Frontispiece and Vig- 
nette, fmcy boards, price 28. 
' Joet the thing to riret the attention of ehildren.*— SrAinroxD ICBBCrar. 

* Printed in the sumptuons manntr that eliildren like beek'—BBADrOKn OManmau 

* Aa plcadng a ehlld'i iMok as wa leooUseA «edB%.*— ^BvtW380Ta'Vkiimk\a>« 
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THE FBENCH LANGUAGE. 

M. de Fivaa* Works for the Use of Colleges, Schools, 
and Private Students. 

The attentiim of SehoolmMten and Heads of Colleges is r e sp e etfti lly Teqnetted to 
the following eminently useful series of French class-books, which have enjoyed an 
unprecedented popularity. A detailed proqpeetus will be sent <m application. 

De Fivas' New Orammar of French Oranunars ; 

comprising the substance of all the most i4)proved French Gram- 
mars extant, but more espedaUy of the standard work ' La Gram^ 
maire des Grammaires/ sanctioned by the French Academy and 
the University of Paris. With numerous Exercises and Examples 
illustrative or every Rule. By Dr. V. db Fivab, MJl., FJi.l.S., 
Member of the Grammatical Society of Paris, Ac. Ac Twenty- 
fourth Edition, price 3s. 6d. handsomely bound. 

* At once the simplest and most eompleto Orammar of the French language. To 
the pupil the eHieot is almost as if he looked into a map, so well-defined is the eoune 
of study as explained by M. de Fivas.*— Lixisart Qazjbtts. 

\* A Key to the above, price 3a. 6d. 

De Fivas' New Onide to Modem Frencli Conver- 
sation*, or, the Student and Tourist's French Yade-Mecum 
taining a Comprehensive Yocabulair.and Phrases andBiiJc 

every useful or interesting topic ; t(^ether with Models of ^ 

Notes, and Cards; and Comparative Tables of the British auu 
French Coins, Weights, and Measures: the whole exhibiting, in a 
distinct manner, the true Pronunciation of the French Language. 
Fourteenth Edition, 18mo. price 2s. 6d. strongly half-bound. 

* Youlez vous un guide auni sur qu* infallible pour apprendre la langue Fran^aise, 
prenez le Guide de M. de Fivas : c'est I'indispensable manuel de tout i^tranger/ 

. L'Impabtiai.. 

De Fivas, Beant6s des Ecrivains Fran9ais, Anciens 

et Modemes. Ouvrage Classique & Tusage des Collies et des 
Institutions. Dixl^me Edition, augment^e de Notes Historiques, 
G^ographiques, Pfailosophiq^ues, Litt^raires, Grammaticales, et J^o- 
graphiques. Eleventh Edition, 12mo. 3s. 6d. bound. 

* An elegant volume, containing a selection of pieces in both prose and vene, 
which, while it furnishes a convenient reading book for the student of the French 
language, at the same time affords a pleasing and interesting view of French litera- 
ture.* — Obsbbybk. 

Se Fivas, Introductioa i, la Langue Fraii9aise; 

ou, Fables et Contes Choisis ; Anecdotes Instructives, Faits M^mo- 
rabies. &o, Avecun DictioAnaire de tous les Mots traduits en 
Anglais. A I'usage de la jeuuesse, et de ceux qui commencent & 
apprendre la langue Fran^aise. Seventeenth Edition, 12mo. 2s. 6d. 
bound. 

* By far the best first French reading book, whether for schools or adult pupils.* 

Tait's Maoazihb. 

Se Fivas, Le Tresor National; or, Guide to the 

Translation of English into French at Sight. Second Edition;l2mo. 

2s. 6d. bound. 
19* Le * Tr^flor National* consists of idiomatical and conversational phrases, anec- 
dotes told and untold, and scraps from various English writers, and is especially 
intended to produce by practice, in those who learn Frenoht a facility in expx««hig 
liiemselves in that language. 
%• A Key to the above. \toio.^.<^Q.>i\i. 
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Le Brefhon's French Orammar: A Guide to the 

French Language. By J. J. P. Le Bbbthoit. Bevised and Cor- 
rected \xy L. Saitdieb, Professor of Jjanguages. Twelfth Edition, 
8yo. 432 pages, 7s. 6d. cloth.— Key to ditto, 7s. 

VOCABULAIBB SYMBOLIQUE ANGLO-FBANCAIS. 
Pour les El^ves de tout Age et de tout Degrd ; dans leouel les Mots les 
plus utiles sont enseigu^ par des Illustrations. Par L. G. BiAGOSOT, 
Professeur de la Langue Prangaise. 

A Symbolio French and English Vocabulary. For 

students of every Age, in all Classes ; in which the most Useful and 
Common Words are taught by Illustrations. By L. C. B>agk)not, 
Professor of the French Language* The Illustrations comprise, 
embodied in the text, accurate representations of upwards of 850 
different objects, besides nine whole-page copper-plates, beautifully 
executed, each conveying, through tne eye, a large amount of in- 
struction in the French Language. Eighth Edition, considerably 
improved, with new plates substituted, 4to. 6s. cloth. 
19* This work in the Anglo-French Ibrm having been extensively adopted, not 
only in Great Britain and on the Continent, but also in America, the publishers have 
determined to adopt it to other languages in a more portable form. The fbllowing 
is nov ready {— 

Symbolisches Englisoh-Dentsches Worterbnch : the 

Symbolic Anglo-Grerman Vocabulary; adapted firom Raooitot'b 
' Vocabulaire Symbolique Anglo-FranQais.' Edited and Bevised by 
Fai.ce Lebahn, Ph. Dr., Author of 'German in One Volume,* 
• The German Self-Instructor,* Ac. With 860 woodcuts, and eight 
full-page lithographic plates. 8vo. 68. red cloth, lettered. 



New Book by one of the Contributors to * The Reason Why* Series^ 

and Assistant Editor of * The Dictionary of Daily Wants* 

Now ready, 1 vol. crown 8vo. pp. 884, Ss. 6d. cloth. 

The Historical Finger-Fost: A Handy Book of 

Terms, Phrases, Epithets^ Cognomens, Allusions, &o., in connexion 
with Universal History. ByJlDWABD Shelton, Assistant Editor 
of ' The Dictionary of Daily Wants,* &c. &c 

* A handy little volume, which will supply the place of ** Haydn*s Dictionary of 
Dates" to many persons who cannot afford U) t work. Moreover, it ^contains sopie 
things that Hindu's book does not.'>— BooKSi mb. 

* It is to the historical student and antiquanan what ** Enquire Within" is to the 
practical housewife— not dispensing with stores of hard-aeqmred and well-digested 
knowledge, but giving that little lud which, in moments of hurry and business, is 
the true eoonomiser cmt time.'— Volvktsks Skhvick Oazkttb. 

* The idlest reader would find it convenient to have it within reach.* 

FUBLISBBSS' dBOULAB. 

* Beallv % yery useftil work ; and, at the present day, when everybody is expected 
to be up In evei^rthing, as good a handy-book for cramming on the current subjects 
of oonversation as any that we know. About 8000 subjeeu have all their place in 
this eztracwdinary collection, and although tersely given, the account of each it 
sufadent for ordinary purposes.'— Eba. 

* A very desirable companion, as containing a variety of information, much of 
which could only be got by diligent inquiry and research. ; . . Deserves a place •• 
a book of reference on the shelves of the study or library.* 

Naval akd Miutabt Oazbttb. 

* Thia most useftil and admirably arranged handy-book will in most oases greatly 
lighten the labour of investigation, and obviate a long and tedious learalitl^Nto^ 
voluminous pubUoations.'— Wbbklt Tiubs. 
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THE GEBMAN LANaXTAGE. 

JDr. Falck LehahrCs Popular Series of German School-^books. 

*A$ an educational writer m ike Oerman tongue^ Dr. Lebakn etande alone; nom 
other has made even a dittamt approanA to Ann.'— British Btajtoabd. 

Lebahn's First Oennan Course. Second Edition. 

Crown 8vo. 28. 6d. cloth. 

* It ia hardly pouible to hare % dinpler or better book for beginneri in Oennan.* 

ATHXKmni. 

* It is really what it profiMies to be— a dmple, dear, and conein introduetifm to 
the Oerman Language.*— Critic. 

Lebalm's Oerman Language in One Volnme. Seventli 

Edition, containing— I. A Practical Grammar, with Exercises to 
every Bule. II. Undine ; a Tale : by De la Motte FouQufi. with 
Explanatory Notes of all difficult words and phrases. III. A 
Vocabulary of 4,&D0 Words, synonymous in English and German. 
Crown 8vo. 8s. cloth. With Key, lOS. 6d. Key separate, 2s. ed. 

* The best Oennan Orammar that has yet been published.'— Mos vino Post. 

* Had we to recommence the study of Oerman, of all the Gterman cramman 
which we have examined— and they are not a few— we should nnhesita^igly say, 
Falck Lebahn's is the book for us.'— Eduoatioitax. Timxs. 

Lebahn's Edition of Schmid's Henry Von Eicben- 

fels. With Vocabulary and Pamiliar Dialogues. Seventh Edition. 
Crown 8vo. 3s. 6d. clotn. 

* Equally with Mr. Lebahn's prevloni publieationt, excellently adapted to ukUA 
■elf-exerciae in the Oerman language.'— Spectator. 

Lebi^'s First Oerman Header. Fourth Edition. 

Crown 8vo. Ss. 6d. doth. 
'Like all Lebahn's works, most thoroughly practical.'— Britakkia. 

* An admirable book for beginners, which indeed may be used without a master.* 

LSADBB. 

Lebahn's Oennan Classics; with Notes and Complete 

Vocabularies. Crown 8vo. price 3s. 6d. each, cloth. 
!PETER SCHLEMIHL, the Shadowless Man. By Chamisso. 
EGMONT. A Tragedy, in Five Acts, by Goethe. 
WILHELM TELL. A Drama, in Five Acts, by Schilleb. 
GOETZ VON BERLICHINGEN. A Drama. By Goethe. 
PAG ENSTREICHB, a Page's Frolics. A Comedy, by Kotzbbue. 
EMILIA GALOTTI. A Tragedy, in Five Acts, by Lessiito. 
UNDINE. A Tale, by FouQu6. 
SELECTIONS from the GERMAN POETS. 

* With such aids, a student will find no difficulty in these masterpieces.* 

ATBKWiBnX. 

Lebahn^s Oennan Copy-Book : being a Series of Exer- 
cises in German Penmanship, beautifully engraved on Steel. 4to. 
2s. 6d. sewed. 

Lebahn's Exercises in Oerman. Cr. 8yo. 3s. 6d. cloth. 

* A volume of ** Exercises in German," including in itself all the vocabularies 
they require. The book is well planned ; the selections for translation fh>m German 
into English, or from English into Oerman. being sometimes curiouAy well suited 
to the purpose for which they are taken.'— Examikbr. 

Lebahn's Self-Instructor in Oerman. Crown Svo. 

6s. 6d. cloth. 

* One of the most amusing elementary reading-books that ever passed under our 
luinds.'— Jouv Bull. 

' Tiie student could have no guide superior to Mr. Lebahn.* 

lATKKART OjIZBTTI. 



Catalogue of Popular Works, 



13 



NO MOBE LAWTEBS' BILLS ! 

Just published. Third Edition, revised and much enlarged, 12mo. cloth, 
price 6s. 8d. (Saved at every Consultation) ^ 

Every Man's Own Lawyer: a Handy Book of the 

Principles of Law and Equity. By a Babbibteb. Comprising the 
Bights and Wrongs of Individuals, Mercantile and Commercial 
Law, Criminal Law, Parish Law, County Court Law, Game Laws ; 
the Laws of 



Bawkrupttt. 
Bbt* and Waobrs. 
Biixs of EzcaANos. 
Contracts. 

COPTRIOHT, FaTBNTSi &C. 

filJtCTIONfl. 



Landlord and Tenant. 
Master and Servant. 
Husband and Wife. 
Executors and Trustees. 
Ouardian and Ward. 
Married Women and In- 
fants. 
Partners and Agents. 
Lender and Borrower. 
Debtor and Creditor. 
Purchaser and Vendor. 
Friendly Societies. 



IivsoRA^cB (Marine, Fire,& 
LiBSL and SiJiNj>BR.CLift). 
Marriaqb and DrvoRCB. 
Mbrcbamt Shipping, 
mortoaobs. 
Sbttlbmbnts. 

Also, Law for 

Companies and Asaoda- 
tions. 

Clergymen, Church- 

wardens, &c. 

Medical Practitioners, &c. 

Bankers. 

Farmers. 

Contractors. 

Stock and Share Brokers. 

Sportsmen. 

Gamekeepers. 

Farriers and Horse-dealers. 



Stock Excbanob Practicb. 
Trrspass, JNcisancbs, &c 
Transfbr of Lamo, &c 
Warrantt. 
WIX.I.S and AaaBBXBMn. 
&c &C. 



Anctioneen, 

Asents. 
Innkeepers.&e. 
Bakers, Millers, fte. 
Pawnbrokers. 
Surreyors. 
Carriers. 
Constables. 
Labourers. 
Seamen. 
Soldiers. 
&c ftc. 



Houae- 



* Really an admirable book of its kind The Author seems to have employed 

his powers of condensation to immense advantage, and the result is a clearly-woraed 
ana explicit manual, containing information that must be usef^il at some time or 
other to everybody.'— Mbcbanios MAOAixirB. 

Nicholson and Eowbotliani's Practical System of 

Algebra. Designed for the use of Schools and Private Students. 
Seventh Edition, 12mo. 300 pages, Ss. 6d. bound. 

Technical Memory. The Historical Lines of Dr. 

Grey's Technical Memory. With various additions, chiefly as they 
apply to Modem History. Sixth Edition, Is. sewed. 

O'Oorman's Intuitive Calculations ; the most Concise 

Methods ever published. Designed for the use of all classes— 
Bankers, Brewers, Engineers, Land Surveyors, Manufacturers, 
Merchants, Wine and Spirit Merchants, Timber Merchants, Pro- 
fessors, Teachers, &c. With an Appendix on Decimal Computation, 
Coins, and Currency. By Daitiel O'GtOBMAN. 22nd Edition, 
revised. 30th thousand, crown 8vo. 8s. 6d. cloth. 

O*0orman's Prince of Wales' New Table-Book, 

compiled flrom the 'Intuitive Calculations;' embracing all the 
Tables in Money, Weights, and Measures, necessary for the Arith- 
metician : with Tables of Decimal Coins. New Edition, Sd. stitched. 

Uarcns' Latin Grammar. — ^A Latin Grammar. By 

the B«v. Lewis Majrous, M.A., Queen's College, Cambidge, In 
cumbent of St. Paul's, Finsbury, and formerly Head Master of the 
Grammar School, Holbeach. 12mo. 2s. 6d. cloth. 

Uarons' Elementary Latin.— A Delectus of Progressiye 

Exercises in Construing and Composition, adapted to the Rules of 
Svntax. By the Rev. B. Mabous, M.A., Author of 'A Latin 
Gframmar.* 12mo. 2s. 6d. cloth, or with a Vocabulary ^!&««<i«\ 
Vocabulary separate. Is. 
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'WOBX8 nr ENannCEBING, ABCHITISOTUBE, 
MBGHANICS, 80IIIN0I1» &0. 

THE YEAR-BOOK of FACTS in SCIENCE And ART. 
ExhlUtiiiff ttie mott impoitaiit InmroTementi and IMaeoreriM of the pMl 
J9KC In Meehaaiot and the Uaeftil Arte. Katnna PhilMophy, Eleetridtr, Ghembtry, 
Zoolorr and Botany, Oeologr and MfaieraloKy, MeteorokcT and Aetranoiny. Bf 
Jowf¥i«»i,FA~(Publl*edAnnuaUy.) —«-«—, 

19* Thli work reooids the proceedings of the principal adentHle eoeiettee, and is 
iBdiipeniaMe ftr raeh aa wiah to p oaa e aa a fidthftal pJeture of the laleat asfehki of 
aeienM and the arte. 

AIDE-MEMOraE to the MILITARY SCIENCES ; framed 
from Oontrlhationg of Offioen of the different Senriew, and edited \rr • Cora- 
ee of the Corps of Royal Kngineera. S rols. royal 8to. upwards of 60n EnffrsTkBin 
and Woodonts, in extra cloth bouds, and lettered, tfi. lOs. i or may be had in six 
separate parts, paper boards. 

I HE HIGH -PRESSURE STEAM-ENGINE. Bj Dr. 
SiutsT Ajcbah. Fraetical Machine Maker, Flan, Mecklenbwff. Trandeted 
n the Qermaa, by Wtuoam Pou, C.E., F.BJL8., Asmm. Inst. CjB. 8fo. wfth 
S fine Plates, lis. ed. cloth. 

PRACTICAL and THEORETICAL ESSAY on 

OBLIQUE BRIDOFS. With 18 large Folding Platesb RrOMmM W.Booc, 

nst. C.E. Second Edition, corrected by W.H.BijMAw,M. Inst. as. Ik^pedal 

8to. Its. cloth. 

J mE PRACTICAL RAILWAY ENGINEER ByQ.DRTS- 
. DAui Dbmpsst, CML Engineer. Fourth Edition, rerised and greatly extended, 
ith 71 «louble quarto Plates, 7t Woodcuts, and Portrait of G. .Sxxraaifaoii. One 
large toL 4to. fS. lis. 6d. doth. 

kN IRON SHIP-BUILDING ; with Practical Examplef and 

J Detaih^ In Twenty-four Plates, together with Text containing DeseripUonSi 
Explanations, and General Remarks. By John Grantham, C.B., Consalting Engi- 
neer, and Naral Architect. Second Edition, Atlas of Plates, with separate Text, £1 . Ss. 

A TREATISE on the PRINCIPLES and PRACTICE of 

l\ LEVELLING. By Frbdsrick W. Simmb, M. Inst. C.E. Fourth Edition, 
with the Addition of Mr. Law's Practical Examples fur setting out Railway Curves, 
and Mr. Trautwine's Field Practice of Laying out Circular Curves. With 7 Plates 
and numerous Woodcuts, 8vo. 8s. 6d. cloth. 
(^ Trautwine on Laying out Circular Curves is also sold separately, price fis. sewed. 

PRACTICAL TUNNELLING. By Frederick W. Simms, 
M. Inst. C.E. Second Edition, with Additions by W. Davis Hasxoll, G.E. 
Imperial 8vo., numerous Woodcuts and 16 Folding Plates, £1. Is. cloth. 

TABLES for the PURCHASING of ESTATES, Annuities, 
Advowaons. Ac., and for the Renewing of TiCases : also fbr Valuing Reversionary 
Estates, Deferred Annuities, next Presentations, &c. By Wuxiam Imwooo, ArehiteoC 
Seventeenth Edition, with coosiderable additiuns. 12mo. cloth, 78. 

iHE STUDENT'S GUIDE to the PRACTICE of 
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jL. DESIGNING, MEASURING, and VALUING ARTIFICERS* WORKi 
with 43 Plates and Woodcuts. Edited by Edward Dobson, Architect and Surveyur. 
Second Edition, with Additions on Design, by E. Lact Gabbbtt, Architect. One VoL 
8vo. extra cloth, 9b. 

A GENERAL TEXT-BOOK, for the Constant Use and 

J\. Reference of Architects, Engineers, Surveyors, Solicitors, Auctioneers, Land 
Aeents.and Stewards. Bv Edward Rydb, Civil Engineer and Land Surveyor; to 
which are added several Chapters on Agriculture and Landed Property. By Pnrfiessor 
I>oNAi.DaoN. One large thick vol. 8vo. with numerous Engravings, £1 . 6s. cloth. 

qUlE ELEMENTARY PRINCIPLES of CARPENTRY. 

J By Thomas Trbdooi.o, Civil Engineer. Illustrated by Fifty-three Engi-avings, 
a Portrait of the Author, and several woodcuts. Fourth Edition. Edited oj Pnaa 
Baki^w, F.R.S. One large Volume, 4to. £8. 2s. in extra cloth. 

HINTS to YOUNG ARCHITECTS. By George Wight- 
WICK, Architect, Author of " The Palace of Architecture," &c Second Edition, 
with numerous Woodcuts, 8vo. extra, cloth, 7s. 
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'WOBKS IN ENO-INEEBINa, &o,— continued, 
A MANUAL on EARTHWORK. By Alex. J. 8. Graham, 

** C.E., Resident Engineer, Forest of Dean Cental Railway. With DiagTams. 
18mo. S8. 6d. cloth. 

^I^HE OPERATIVE MECHANIC'S WORKSHOP COM- 

I PANION: ccmpriaing a great variety of the nuwl naeftal Rule* in .Vechankal 
Science, with numerous Tables of Practical Data and Calculated Results. By W. 
TRMrrrroN, Author of ' The Engineer's Common-Place Book,* ftc. Seyenth Edition, 
with 1 1 Plates. 12mo. price te. bound and lettered. 

^PHEORY of COMPOUND INTEREST and ANNUITIES, 

i with TABLES of LOGARITHMS for the more difBcult computations of In- 
terest JDiscount, Annuities, &c., in all their Applications and Uses for Mercantile and 
State Purposes. By F. Thomam, of the Soci£t6 CrMit Mobilier. ISmo. te. doth, 

r[E ENGINEER'S, ARCHITECT'S, and CONTRAC- 
TOR'S POCKET BOOK CLockwood and Cc's, formerly Wsals's), published 
Annually. With Diart of Evbnts and Data connected with Engineering, Architee- 
tttre« ana the kindred Sciences. The present year's Volume is much improved by 
the addition of various useftd articln. With 10 plates, and numerous Wood- 
cuts, in roan tuck, gilt edges, Gs. 

rPHE BUILDER'S and CONTRACTOR'S PRICE BOOK 

X (LocEwrioD and Co.'s. formerly Wbai,b*s), published Annually. Containing the 
latest prices for work in all branches of the Building Trade, with items numbered for 
easy reference. 12mo. cloth boards, lettered, 4s. 

THE TIMBER MERCHANT'S and BUILDER'S COM- 
PANION. Containlntr new and copious TABLES, &c By Wiixtam Dowsimo, 
Timber Merchsnt, Hull. Second Edition, revised. Crown Svo. 3s. cloth. 

A SYNOPSIS of PRACTICAL PHILOSOPHY. Alpha- 
betically Arranged. Designed as a Manual for Travellers, Arehitects, 
Surveyors, Engineers. Students, Naval Uffioers^ and other Scientific Iffen. By the 
Rev. John Cara, M. A., of Trin. Coll. Camb. Second Edition, 18mo. cloth, fis. 

THE CARPENTERS NEW GUIDE ; or. Book of lanes 
for Carpenters, founded on the late Pbtsb Nicboi«>n's standard work. A New 
Edition, revised by Artror Asbpitbi., Arch. F.S.A. ; together with Practical Bajei 
on Drawing, by Oboros Ptnb, Artist. With 74 Plates, 4to. price 41 Is. cloth. 

^rREATISE on the STRENGTH of TIMBER, CAST 

I IRON, MALLEABLE IRON, and other Materials. By Parsa Barx«w, F.B.S. 
Y.S.,Hon. Mem. Inst. C.E.,&c. A New Edition, by J. F.Hbathkr, M. A., of theRoyal 
Military Ajcademy, Woolwich, with Additions by Prof. Wuxzs, of Cambridge. With 
Nine Illustrations, 8vo. 16s. cloth. 

]\f ATHEMATICS for PRACTICAL MEN ; being a Com- 

ITL roonplace Book of Pure and Mixed Mathematics, for the Use of Civil Enirineert, 
Architects, and Surveyors. By Olintbus Orboort, LLJ>. Enlarged by Hbkrv 
I^w. Fourth edition, revised, by J. B. Toomo, Author of 'A Course of Mathe- 
matics,' &c With 18 PUtes, 8vo. £\ is. cloth. 

THE LAND VALUER^S BEST ASSISTANT, being 
Tables on a very much improved Plsn, for Calculating the Value of Estates. By 
R. HoosoK, Civil Engineer. New Edition, with Additions and Corrections, 4s. bound. 

A MANUAL of ELECTRICITY. Including Galyanism, 

j\ Magnetism, Dia-Magnetism, Electro- Dynamics, Magno-Eleetridty, and the 
Electric Telegraph. By Hbkrt M. Noad, Ph.D., F.C.S., Lecturer on Chemistry at 
St. George's Hospital. Fourth Edition. entirely re-written, illustrated by iWO Wood- 
cuts, 8VO. 4\ 4s. cloth. Sold also in Two Parts t Part I. Electricity and Galvanism, 8to» 
16s. cloth. Part II. Magnetism and the Electric Telegraph, Svo. 10s. 6d. cloth. 

DESIGNS and EXAMPLES of COTTAGES, VILLAS, 
and COUNTRY HOUSES. Being the Studies of Eminent Architects and 
Builders,consi8ting of Plans, Elevations, and Perspective Yiews t with approximate 
Estimates of the cost of each. 4to. 67 Plates, XI Is. doth. 

THE APPRAISER, AUCTIONEER, and HOUSE- 
AGENT'S POCKET ASSISTANT. By Jokk Whsbzar, Yalner. Second 
Editon, 24mo. cloth boards, 2s. 6d. 

PRACTICAL RULES on DRAWING, for the Operative 
Builder, and Young Student in Architecture. By Gao«.«a 'S^-o.^. K.\ssC&»t «& \ 
' A Rudimentary Treatise on Perspective.* "With. WBvsitAa, vVi.n%.^A«»Jt<^3u X 
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THE BOOK FOB EVEBY FABMEB. 

New Edition of Youatfa Grazier ^ erdarged by S, Scott Bum. 
The Complete Ghrazier, and Farmer^s and Cattle 

Breeder's Assistant. A Compendium of Husbandry, especially in 
the depurtments connected with the Breeding, Bicaring, Feeding and 
General Management of Stock, the Management of the Dairy, kc; 
with Directions for the Oulture and Management of Grass Land, of 
Grain and Root Crops, the Arrangement of Farm Offices, the Use of 
Implements and Machines; and on Draining. Irrigation, Warping, 
&c., and the Application and Eelative Value of Manures. Bv 
William Youatt, E8q.,,y.S., Member of the Boyal Agricul- 
tural Society of England, Author of * The Horse,' ' Cattle,' &c^ 
Eleventh Edition, enuugea, and brought down to the present re- 
quirements of Agricultural Practice by Bobebt Scott Bvbn, one 
of the Authors of ' The Book of Farm Implements and Machines,* 
and of * The Book of Farm Buildings/ Author of * The Lessons of 
My Farm,' and Editor of * The Year-Book of Agricultural Facte.' 
In one large 8vo. volume, pp. 784, with 215 Illustrations, price £1 Is. 
strongly half-bound. 

* The lUndftrd, and text-book, with the ftnner and gnuder.* 

Farksb*s Maoaziitb. 

* A valuable repertory of intelligence for?aU who make agriculture a pursuit, 
' and Mpecialiy for thoM who aim at keeping pace with the improTements of the oge. 

. . . The new matter ii of lo valuable a nature that the volume is now almtwt 
entitled to be considered as a distinct work.'— Bkll's Mi-ssbnoer. 

' The public are indebted to Mr. Scott Burn for undertaking the task, which he 
has accomplished with his usual ability, making such alterations, additions, and 
improvements as the changes effected in hiubandry have rendered necessary.' 

SpoRTiifo Magazine. 

* A treatise which will remain a standard work on the subject as long as British 
agriculture endures.*— Mark Lank Exprkss. 

* The additions are so numerous and extensive as almost to give it the character 
of a new work on general husbandry, embracing all that modem science and expe- 
riment have effected in the management of land and the homestead.' 

Sportixo Rrview. 

* It is, in fact, a compendium of modem hiubandry, embracing a concise account 
of all the leading improvements of the day.'— Nsw Sporting Maoazixk. 

The Lessons of My Farm: A Book for Amateur 

Agriculturists; being an Introduction to Farm Practice in the 
Culture of Crops, the Feeding of Cattle, Management of the Dairy, 
Poultry, Pigs, and in the Keepingof Farm-work Records. By 
RoBEET Scott Buen, Editor of 'The Year-Book of Agricultural 
Facts,' and one of the Authors of *Book of Farm Implements and 
Machines,' and ' Book of Farm Buildings.' With numerous Illus- 
trations, fcp. 6s. cloth. 

* A very useful little book, written in the lively style which will attract the amateur 
class to whom it is dedicated, and contains much sound advice and accurate descrip- 
tion.' ATiiEjr.«rM. 

' We are sure the book will meet with a ready sale, and the more that there are 
many hints in it which even old farmers need not be ashamed to accept.' 

MoRKiKO Herald. 

* A most complete introduction to the whole round of farming practice. We 
believe there are many among us whose love of farming will make them welcome 
such a companion as this little book in which the author gives us his own expe- 
riences, whicli are worth a great deal.'— JoHJf Bull. 

* Never did book exetcVw a taote ««.\\]L\.«.'n «tt*<i^ iVvan. ♦• My Farm of Four Acres." 
Mr, Burn has followed »ui\ Vn «k nw^j ^^xwiVAaaJL %s!A. \>\%»«KQX.\\vi\^^«t>i.; 
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